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E 8

FmAl 11,3-v7rnurr~] (CAS No. 542-75-6) (Z2O\W T, FREEZ
TR 2 F2i U7z, 55 5 IOWETICY 7= - Tk, BEEFEIC K S H
P AR DRI EFE N e S TR Y | BMKEE DL, SR O ENERR (T v M) |
HEERABERAER (Z7 >y REO~ T R) | BiamlElBRE O, AR CEEEF
ERFT IR S N,

FHIC W BRI, R (VXA 139 NAZ9%) | 1EWRE. 8
ERNERE (7 v PR~ T R) | fialksEE (Fy b, ARV X) | 1@EElE
(A4 X) | BHFEEREIAMEINE (Ty FER~TR) | BB (T R) | BIH
(7w b)) | BEFEE (Ty FERYYX) | BaEtk, aFEFEE (v b)) ETh
%o

BREHMURBRERND, 1,3-V 70 a0 S5 AT, 2 GiER
W b REIE R O L TTHE) | R (RBAT ERGEERR) K OMLEE (BIf) (2580 Hi
7o BIHEEICAIT 2 EATEME, ARV CRIE & 72 2 Bin itk OV itk
IERD LN 0T, Ik, AMBEAFERBRIZ OV TR, BROFEGICX 2RBRNE
J S TWRWAS, Ty b EAWTER AL B2 L DM RN ENRERER ) HE -
Jiti s & ORI ERIT AW THEE L7 R ., WAT < 88 THEM S 7z AR de A w3kl
OHeEREEREIL, RIBEERBROREERELZ TERIOARWEHE Lz, & MIB
FAHEBIZONWT, 1,377 rareXrORiEiE U7 BEUCLR D R EA~ D
DETRTETRIE o T,

FEN AMERBRIZI N T, MERED T o~ b CHF IR ARIE O A BN G B, &
7o, WERED ~ v 2 TR SRR IE O A S MM RO bive, LasL, B
FAWTFITECEMEIC L Db O LITB R TS S 720 BIfEARRET D 2 & 1En]
RRThHHEZZOLNT,

BHARBRAE RN D, BEDTOIX B RME L 1,3- 7 rnu 7 u~y (Bt
WO IH) LEEE L,

ERBRCTHE LN EEEREO O bi/MEIX, 7 v ERAWE 2 EREMEEMEEN
IMEBFERBROD 2 mg/kg (KE/H TH o722, 7 v b &AWz 2 FE B TREZE N
INEDFERBRQ O MEFEME &)Y 2.5 mg/kg KE/H TH VD | Z OZEIFTHEREDEWIZ X
HEEZLI, Ty MBI AMEENEIT 2.6 mgkg (KE/HNRHB EEZ N, U
EOZEND, ZThERILE LT, Z24R% 100 TR L7 0.025 mg/kg {KE/H % #7F
A—HERE (ADI) L&ELL,

£, 1,3-vr7enra X0 AR OB GEICL Y AT D AREMED H b mtE
IZxF9 5 W RO 5 biR/MEIL, A X & Az 2 B AR O 20 mg/kg
KE/IHTHoT=Z b, TNERILE LT, 2% 100 T L7 0.2 mg/kg (&
FroaEZHRAHE (ARMD) LRELE,
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. EHEX R BRREOHE

. R&

% A

. BYESD—#4
& 1,3-vr7un sy
#e4, : 1,3-dichloropropene (ISO %)

. {L#4

IUPAC
m4 - (E)-1,3-v7mnraly
¥4, : (EZ)-1,3-dichloropropene

CAS (No.542-75-6)
M4 1,3-Y7nn-1-7ay
&4, : 1,3-dichloro-1-propene

B i
CsH,Cl
. HFE
111.0
. BEX
CICH,, H CICHp, CI
/C=C\ /C=C\
H Cl H H
E 1K Z -k

E-1&l Z-1£=1/0.7~1.5
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R T2 HK

(2) FH&
[ZI
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AT
S (B R OTEIR) . BA
IR VAR
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i e 7E 2K

8. FHARDERE

HESNT

: 104~105C

: 1.22 g/lem? (23°C)

: 4,850 Pa (25°C)

D IR TEAB TR, R BRI R
: 2.45 g/L (20°C)

: log Pow = 1.82 (20°C)

: fREEET

HEENT

: 115°C

: 1.23 g/em? (24°C)

: 2,980 Pa (25°C)

D RIEB A ITRIR, R ARG R
: 2.52 g/L (20°C)

: log Pow = 2.1 (30°C)

: fiREEE

1,3 7unraXqf, HECAZBICER SN ZBAITHY . BADOEHE
DRZIEF LD (FA—EE 7 KL OKBEFEO 7 Vv—7) L{bsiiaz T
HZ IR VERIEEARET S B2 0N TWD, HATIE 1950 Fl2w)El 3R
BRI, BUEIXX T « 7 I 1V B ARRSHE IR S TV 5, #ESMNETIET
Nz U7 A—ARTUTETREINTND,

AFFURIIE, BLEFE Lo Zant R IRNRINENTOEA,
%Iz, BEAAFNIZZ AR ALRGINIELE SN, BifE=t7mart N 3G EN

TUWRUY,

VIARC IZ K RN AMELGTAT 7 V—7 2A) ITHBENTWLIME, (B 8)
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FHEERELORHRR [DI. 1, 2, 4 XKU5] X, 1,3-¥ 7o ~r0aT
DIRF A 14C TIEEFH L7 (LLF T4C-1,3-v7ruarmxXy] ), ) | 18C
THEHLE-ZLO (LI M83C-1,3-7uu o] o, ) XIU->DKHER
T2 TxHEAKFE (deuterium) TEFHELZZHD (LLF [Dy1,3-¥7mm )
EVD, ) AHWTER S, RSB K OGEHIREEIX, FR2Wr D 2372
WA T ETEE (EEERE) 7D 1,3-Y 7 a XU 0iEE (mgkg T
nglg) [THARE L7-flie L TORLT,

R TR S O A ISR L, BE 1 ROV 2 IR STV 5,

1. TIRPEIEBHEER

(1) WFRWLTEREREEER
UC-1,3- V7 v ruXrEHANT, sy HEhEiRERER ) i S v,
HBROWMER OFERIZOVWTIER LITRENTWAS, (W 18, 49, 55)

£1 HIPNTEPBEARBROMERUHER

BRI i B BT | HEE
105 mg/kg #. 1, 25+1°C, BEAT, | 3L MEHEE+ .
30 HiE]A > F =— | CKIE) G/H. I. J. 1COq 11.5 H
98.8 mg/kg ¥ 1,25+ 1°C BE AT, ety y
105 HEA > F 2~<— | CRIE) G/H, 1. J. “CO:| 53.9H

(2) TESBREHER
1UC-1,3-v7unuraXr 2 AN, HEREhRERER ) Ehi 7,
HER O E L OFERICHOWTIEER 2ITREINTWS, (M 18, 49, 56)

&2 ITETHERABROBERUER
B ESkE +% R BT R HEE 0
FEAT T AT O 1E5 12 2T (i
NEDOHLD D 15 cm B/

I 10 em FHIFR)ICER & 25 B o
) <H = o
cm T 8.63 g {F ANMLEE ALPE 14 THEARH | 1,83-Y 7 v 7o B

HA212C Ao S U AE AT . IR CKE) | KOG/H OfsA . G/H
RFCREAF 1T 161 H )~ INFE 1 421%
(2 EEERR A

— R EhT,

(8) TIRWESER
1,3-V7uuruaXy (BMEIZK=45.6%/53.4%) Z AT, THEWERBRN
Elig X,
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FEROMEE KL OFERICHOWNWTIZIR SRS TWS, (B 18, 49, 57)

£33 ITHREGABROMERUER

ﬁj\:%it:ti‘/% 1,3':‘)7 == 70‘:’/\0:/ Kads Kadsoc
TV N R VAN 0.52~1.51 35~91
RV HEE - (5 g, Heh
(5 K O+ Cer i) EHE 0.86~1.66 46~136

Kads : Freundlich O 5425k
Kads,, : HHEIRFEEHRIZ LV HE LSR5

2. KehEREER
(1) bk fEstEx
1C-1,3-T 7 v 7 r & O TINK S fiRsliR s S S iz,
AR OWE K OFERICHOWTIEFR 4 ITRENTWD, (B 18, 49, 58)

x4 MAKIBABROMER VR

AR AR U S QML BRI 8O HILT S R HEE -0
10°C, 28 HIH G/H 50.9 H
% 6.5 mg/L, pH 5~9 o
(U L EEERR) . M 20C, 22 HfH G/H 11.3 H
30°C. 7 HIH G/H 3.1H

RN RO TH D Z b, 1,3-Y 7 nr 7 a0 O0RMERITFE Ul E CK s fiE
ShHrboEEZLNI,

(2) KPR REER

14C-1,3-T 7 ma 7 a X Z AV TR G iR BR N Ehi S i,
HEROWE K OFERIZHOWTIEIE IS TnW5, (B 18, 49, 59)

x5 KhASBHABOBMERUVER

ARl 55 D DAV SR | R
5 mg/L, pH 7(h U AfEgiEERR), | LK | GH, J. va Uk 5.7 H
25°C, 16 Bft& /7 st e IR S HR X G/H. 1. J 5.8 [

a JbifE 40 FEIZIS 1T D O KBEOK) 88%I(ZHH 4,

3. TIERABAER
1,3-v7uaaraXrEoiritg b ey & Uz B R ER 2 34k S 7,
HEROME K OFE IOV TIIE 6 ITRENTWS, (M 18, 49~51, 60~
62)
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=6 TEREHBOBMERUER
— — e HEE -8
ZEA e 15 18U/ nnTa <y
KK £ (F2)
0.3 mL/kg
Mg (=)
. — ZK 1 RERE DI
eBp 320 mg/L PN RN ) ~2 BLLA
ZK 1 164 mg/L — . )
ﬂit“%ﬁ E‘ﬁi - 156 mg/L j(”—lmj: ¢ iﬁtﬁi(%{yﬁ) EL{ZIX 01 H#Fﬁlﬂum
~2 HLWN
27 g/L LR A - )
ZK : 13 g/LL
E{ZIK - 14 g/L @*Ei fé‘ii@j:(ﬁﬂ JII)
AR £ (F2)
g (=)
300 L/ha
B3 Rt - g (R 71K - 1~3 H
B JOLR 4+ fiEE R E) ik 1~15 H
400 L/ha SR A - BE R IR)
300 L/ha RS L - B (R A

a: WTNORER Y 92%IMA| &,

4. HEY. REZICEITARERUVEBRSER
(1) EYREEER
D LERBRUESHhAES
14C-1,3-2 7 ur 7 r -~ & 85| 337 Liha (84 B85 T 400 kg ai/ha)
DO & THERATO LA L, AHERZICLZ A (hfE4 : Northrup-King
Grand Rapids) X NEZ > NWAZE S (LfE4 : Northrup-King Indian Summer
Hybrid) ##&fE L C, MMHERBRA I Sz, L& RC o0 Tk, et
25 12 2 [0 B ORI T O, slBHRBUX ioﬂh%ofi%@425%
1R L7 L 2 A CIERkfE 57 Hi%, 2 BIEICHRRE L7 L ¥ X CI3HkfE 39
H. 52 H &N 75 H#IZFEHE Xz,
TR DO L X AR NNE I NAE HIZE
STV 5
L AR ONE D NLAE D P ORFRE ST REIREE X, 0.34~1.92 mg/kg (EEH &
WD) Thotz, 1,3-V7un 7 ay KOS 2SRRI Th 5 EEAH
G/H IZHERMETH D Z 2D, TN HORE 2 KRKRE LR, RE SN
TEREIL 2% TRR R CTH - 7=, [FEEOREZ A % ) — L THH L& 2 A,
38.9%TRR~65.9%TRR I3¥afE U723, WREE Sy D 9 HIEFEMERM 13X 1% TRR LA

T D IR IS REIR E IR T (R

2 1,3-vr7unuyuXrof <A b~ PERICA CAILEITAREER (B 9)
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FTThotlz, AIROKARAEORER EGOE T, AHD 1,8-7ru7m~x
VR OMREM G/H OFEREE L, ik K TH 0.05 mg/kg (3%TRR) (LWL
BEZ NI, EOIEDPOREMEO S LEWIX, 7 v~ N7 T NEOFEH))ND
EARMER T TH O . FEMREERE 7 & L TV IAENTWD EEB X bz, (B
18. 49. 63)

x7 ITBEUVEROLIARVEINAZSICEITHRZERSEERE

. T | HRER H K KO TR B IR HE R (mg/kg)
A 5%(F) () | EERICHT DR | WE IR DR

EFONAL D 42 42 1.92 28.5

L2221 57 57 1.80 18.8

VA2 64 39 1.32 17.6

LA A3 77 52 0.51 7.9

LA 4 100 75 0.34 6.2
@ 0¥

1UC-1,3-V 7 ur 7 uX &8 337 Liha (A 2h ko &35 T 400 kg ai/ha)

O F B TR O HHEALBE U, AABE R (1 [5] H #57H)
O35 Hi% (3 Bl H #&FH)

H%., 3Bl HIZHRFE L7272V 71336 E 35 HE&IZ

. 25 & (2 [5] H #57H)

272V (nfE4 - Northrup-King 1346) Z#&FH L
T, M REERD I <7z, 3Bk E LT 1 BB ICHRFE L7272V 37 13876 57

FE LU 727203 1386 R 122 HRRIZFER VX - SOREIREIE T,
THEALEL DTN T
72T SR ORI B B S RE TR 1

P70 H# C 2.84 mg/kg TH YV |

B DR U REIR IR 8 RSN TV D

MBI PRA S A, 2[5 H I #E

. EEALEE 57 H1%C 7.75 mg/kg, EEAL

ﬁﬁmﬁﬁwﬂmwghto%%&0x~é%

B CIR R DR T REIR FE 3588 DT, HAEE KR O » Sk D

ANES:3

KA AT,
ENDAHE

PERD D) DR S T3,
O b FEMER S 23 S ALTZ 23,

MRS (1,8-2 7 ma a2 R OVREY GH N5
3%TRR Kiii T o7, [FIEEIZ,
0.3%TRR A Th -7, FEHO 5.6 malke

FFEh

(MFEEXTD) OFREKREEEIX. BIFESIC 13%TRR, ¥ /)7 EH43IZ
(=M 18, 49, 64)

34%TRR 737540 L T 7=,
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&8 TEMEBEBEOFLVTICIHEITHHREBMATRERE

s FHULER | RS A TR U BRI (mgfkg)

" HA () (H) | AEEENCHT HUE | Wl RIS B
1 %Jgt gé) o7 57 7.75 36.3
@ %Jgﬁ%é) 70 35 2.84 15.2
(2 @?%@) 147 122 5.18 5.6
fZ&;iﬁgigi 147 122 5.37 58
®@ TAEL

FEFEFTO TEEIZ B W T, AT LEOF LG 15 em B2 mHANIZ 10 em
[T, 14C-1,3-Y 7 nu 7585 8.63 g% 25 cm DIEE T 12 M PTICEALL
HL, A 14 HRRICTA I (T4 AR 2882 A0, A AGEHUR 2 Ik
Shic, BRXARWEFEOIZY GERBRIX) ([ZITFFEMRE LB S 7z,
BHIMEAHT 159 HZICBRILE N,

THEEAERZ O T A SWITEIT SRR B EEIRE IR 9 ITRIN TV D,

T A SWEEENT /5 T TR EE 2 JIE L7/ R, £ OREIX 0.21~0.53
mg/kg OFIFH TH - 70, FOEOBGTRERRE IFE L L v IRV 2R~ Lz, &
7o, HEtsn=vaph, vro—x ZURTE T2 BEOEKEOETIZ
HHRED BV IAHZNED L2 &b, 1,3-Y7ann a0k, TAIWNH
TREA OO ERE T, MRS ICERVAEND EEZ DN, (B 18,
49, 65)

&9 ITELUEBROTASWIEITHMREBMSTREREE (ng/ke)

FREHE BT 1

AR X O Z AT | BRI O X AT 1T

SRR (R 5) IR XN MENHHK 10em | AZE S 20 cm

(R A AL BE) B 7o FERBR X B 7o FERBR X

(GERERR L) (GEAERR L)
AT R 0.28 0.31 0.41
RV ST 0.27 0.28 0.36
HAT L ERAMAL 0.21 0.28 0.36
HLAE 0.36 0.29 0.47
AL 0.53 — _
AL 0.31 0.30 0.33

—lEsnT
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(2) e RBHER

B3, BFE KEEZAV, 1L,3-Y 7 unraXr e atragib et & Lk
B 0 < iz,

FERIIBK 3 IR STV,

WTNOEMIZBNTYH 1,3-V 7 v a X ORBMEITEERARG TH -
7. (&M 16, 18, 21, 22, 30, 31, 43, 44, 49~52, 66~224)

5. BIENEIREHEER
(1) vk
@ m®mix
a. MPBEHTE
Fischer 7 v b (—#lff 3~6 JT) (2 18C-1,3-Y 7 nnu ru~Xy (BHEIZK
=1.0/1.3) O = — iMREIK X ix~A 7 0B 7k U= Rk R (BRI Z- K
=1.0/1.1) @ =—HEEIE % 25 me/kg KE CHEIROKG L, #5% 1
(272 o TRIFFAIZ MR Z B EL L T SRR o i HH R EEHERS I SV TRET S 1
776
BN EEFLN N T A —ZTE 10 IR EN TV D,
WTNOEGEIZB W TS, MHREITIHR 5% 10 53 LNIC Toax (IR L, &
H4% 40 73 LANIZ Cmax @ 10 43D 1 RKHITIK T L7z, fEko =2 — iRk &
LT, v~ 7 b7 bl kD 1,3-07nn 7 a0 OMmpEET 8L T
s WINAIEWZ ERRENT, 2K BHRE ORI, BRI i
BIX 7LD b —B L TE»ro T,
52, AR & FABROE G5 %217 5727 v NOFFRICHZE 7 7 A4 " —87 0 —
T aHDIAS, EGMICIPRENE =X —S T, TOME, 18C-1,3-V 7 m
2 7a O Ty (afl) 1£4.7 45, Ty BFH) 1T 4355, ~1 7 vl 7w
L 72 FEHERRIA D Tye (a #8) 12 6.1 %5, Tz BH) 12299 ThH 7=, (B 18,
49, 225)

x 10 EVBEFHNS A -4

AL 18C-1,3-Y 7 nuSuly IEREBAR(~ A 7 v 7B u1l)
# b & 25 mg/kg (K 25 mg/kg (K
BN ZHE EHE ZHE EHE
Tmax(min) 10 10 5 3
Cumax(ng/L) 78 279 127 286
Tus(min) o fH 3.1 3.5 3.7 2.8
B FH 40 32 37 27
AUC(min- ug/L) 1,070 3,740 1,340 4,280
21
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b. RN

PEtEER [5. (1) @] I2B1F DR, MR, 7 — VPR, ML O — 0 A 3
HHSRED BN G, RO % 48 FEIZH 1T A IERARIERIT, D7l L
Al 5T 79.83%, MEHRET95.9%LFHSN-, (IR 18, 49)

Q@ L

Fischer 7 v b~ (MERES 5 VC) (ZIEEEFRIA % 5 mg/kg (AE/H T 14 H M ER
A& 5%, 1UC-1,3-v7unra~Xy (BHMRIZ1K=43.0%/53.3%) % 5 mg/kg K
HCHMBERRAOKREL LT, BRI S 7z,

F= Eilgan K OS AR OFR R U B IR I3 R 11 IR ST 5,

P 5 48 IREfEI 1% D lligie M OSHHAK $1 7% 88 O REdR B2 AR < | 43 A T MERE Tl L,
MERE & HETE K OMEE TR o 72 (ATE :1.07~1.41 pgl/g, BEME:0.78~1.15 ng/g) .
(M 18, 49, 226)

F 11 FERSFSRVBEBHORERNERE (Ug/-)

el ¥ 5. 48 WifE 1%

e %T%(L41xH%E%«x78xfiﬁ§g141xH$%§«139XH$%§«x37x
D#(0.30), BHig(0.26), 1fik(0.24)

i BEpE(1.15), mii'E (1.07)., AE(0.33), JNEL(0.30) ., AFHiE(0.29).
D(0.24),  1i%(0.20), BE(0.17), FZJE(0.15)

Q@ HK#H

a. X581
PR (5. (1) @a. ] 1B 285% 24 K] DJR L O3 A2 3B LT, 1R
HEIE BB FEE S,
PR OFE R oD EEAGEH I3 12 1R EN TV 5,
PRIPICET 2 FERFWIED (A 7Y —BRAE) T, 1E0CRHY E
(D DANKRF T NE) Bt Sivic, BRI, RO SHEL OFEEDT-
DIZ LT B O SREN R S e o7z,
1,3-v7unuraXr07y MENIZEIT 2 EERBREIL, v T4 08
BERT, TOAVEF Y RRPAER S IURD B PRI S8R, 1Z02iduvn<
OMDFRERET, COz & LTHRHMNLHREEN AR EEZEZ b, (R
18, 49, 226)

3 MR - MR 2 B BRI D Z b B — A LD (BUTFREIC, ) .
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x12 REUVEHRODEZKBY (WTAR)

Be 5515 Be b B PR BB R
PR D(22.7). E(6.0)
s E ND
o
N 5 mg/kg (R i 7 D(14.3). E(4.3)
E ND
i i Egme@m
/, (\X
AG#E A 5 mg/kg {AE/H B = D55, BT
E ND
ND : i &7
b. -2

PEEAER [5. (1)@b. ] 2B 2 5-1% 48 RfR] O JR B OV A2 3k & LT, 1R
HRE « EEARBRNEMm I N/-, £7-. Fischer 7 v b (I 2 T) 2 D41,3-
VrnmnuruNr % 50 mgkg RETHEIROKE L, &5% 9 FFMICKIT 2R
K OHERE Z 8L L T, RO S 672 B Thivi,

PR OFEH O EEARFHMITE 13 1R EIN TV D,

FRAUCE T D FERBHWIT D T, EnCPhEORBHY E. 2,3-DMC KO
3,3-DMC 23t S 4172, 50 mg/kg RE G- HEDO I TiX 5%TAR % # 2 2 G
W oz,

FESF D 14CO9 MR EIE, 1985 FICSEHE SNz AHAE TORBIEENS, 1
mg/kg REE G T 17.6%TAR. 50 mg/kg REZ 5T 15.1%TAR Th -7,

1,3-v7unr7aXrnT7 y MEWNIZEIT 5 FERERREIZ V2 T4 406
KOR3-7 aakobfixa7Z AL ThHH v T —RK L L T1,3-v7 1
2R I T NVE T A R ERO R X AR B 2 b, (B 18, 49,
227)

& 13 RRUVEFDTEZRKBY (ATAR)

whHE Ak ALY

7 D(5.6/22.0)2, 3,3-DMC(8.8). E(8.1). 2,3-DMC(1.6).
1 mg/kg A R EABPECE) 2(10.4)

ﬁ _

. D(13.9/30.32, JRHF D), E+R[FEHW(7.0),

50 mghkg (R | R | o 3 pic(4.2). 2.3 DMC0.6). R HD b (5.9)
—HESAT
a . FHRIZK

b:1,3-Vr7uuruXro 37 uu OBl a oAb AR LIZBIEREm EE 25
ni-,
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@ Bt
a. Beit-1

Fischer 7 v b (M4 2 PU) 12 14C-1,3-v 7 un X a Xy (ERIZK
=43.0%/53.3%) % 5 mg/kg (KB CHLEIRE AL L, XL Fischer 7 > & (ML
% 5 JC) |[ZFHEIEFIR % 5 mg/kg KE/H T 14 HBKER D& 5#£12 14C-1,3-2 7
n o7 aRr % 5 mgkg RE THEIRR D&KL LT, JRMEER M iz,

PR FEROPEK PRI RITR 14 ITREN TN D,

MEENTIUCRB N TS, 5% 48 FRf CRGHGREIXIFIZZRITIR, EE D
FESHIZHEIE S 4, BICRPICERE SNz, 1,3-v7reraXroT vy MIB
T D IEC T, KER 2N R G144 24 FR CHEE SN, 50571 M OVt i
IZEDEITRD N2 o7, (ZH18, 49, 226)

& 14 R, ERUFERBHE#E (hTAR)

B 5071 HA[A]#E O AR A
b5 5 mg/kg (KE 5 mg/kg fRE/H
el A2 i3 i i3
I 53.2 60.3 61.4 63.5
Be54% fﬁ 5.5 5.2 3.5 3.8
24 KFfH — : ' : -
43 (14CO2) 23.7 31.6 25.2 25.0
7 53.9 61.4 62.4 64.7
£ 6.3 5.8 4.5 4.8
e 5% —
A8 T ﬂ?%(?fcpgl 24.9 32.5 26.5 26.3
A — YR 0.5 0.6 1.3 1.0
AR K O — 7 A 5.7 4.3
S T=A L
b. HEft-2

Fischer 7 v + (3 L) 12 14C-1,3-V 7 nu Xy (FHKZ1K5=48%/52%)
% 1 X% 50 mg/kg (A CHERE OEE LT, JeiaRBRA e S h -,

PREC O HEIER 133 15 IR STV D,

P 5-1% 48 W TR 60%TAR 23R HIZHEME S 41, #EP PR 1T 9% TAR LR C

bolz, (B 18, 49, 227)
F 15 RRUZEDHME (YTAR)
ke bR #
&h& 1 mg/kg (AH | 50 mg/kg A5 | 1 mg/kg {AH | 50 mg/kg K
B 5% 12 FREfH 52.7 55.4 76 -
#5-4% 24 I 55.3 59.5 ' '
e 5-1% 48 K5 56.5 60.4 9.0 4.3

24




(2) THR
@ m®mix
PR (5. (2)B] ICB T 2 RFHHEE) D, 1,3-Y 7 nr Fa X ofkn
B 5-4% 48 FERIC I 1T HIRNIRIEEIL, 100 mg/kg REOHEE G Th7e< &b
55.5% L #EE STz, (ZM18, 49, 227)

@ HK#

PetEER (5. (2) Q] IZBIF 2 5% 48 R DR L 250k & LT, U
WIRE « &Rk = S 7z,

PR OFE R oD EEAGH I3 16 IRSN TV 5,

PRPICET 2 EERBWIED T FNIDEORBHY E KT 2,3-DMC 234 H
SN, RO Ta 7 7 AT T7 v FERBETHY | EREILRAIED LD RO
iz, FER D 14CO2 MBI, 1985 4EIC i & A7 7] & T OB R
5. 1 mg/kg AEEEGRET 14.4%TAR, 100 mg/kg AHEE G T 13.7%TAR T
bol-, (ZH 18, 49, 227)

%16 REUENOIZAEM (4TAR)
e, SR} R
i D(0.4/5.4)2, E+R[FEEMH(5.3). 2,3-DMC(2.1).
R kR B 2(14.2)
;ﬁé _
. D(3.4/13.7)a, E+R[FEEM#H®(3.6). 3,3-DMC(0.7).
100 mefkg (R | JRAEE | o o MIC(O0.5). FIF AR b(14.9)

1 mg/kg IRNE

- EINT

a: FHKIZR

b:1,3-v7uuruXr0 37 uu oL 7 AL B AR LTRIEREm EE 2D
nic,

Q@ Bt
B6C3F;~ 7 2 (HE3 L) |2 14C-1,3-P 7 nnu Fu~y (EHEIZ1E=48%/52%)
% 1 X% 100 mg/kg R E CHIERE D&% 5 L <., PEitaBRS I S iz,
PRI OFEFPEIER I 1T IORESN TV D,
e 5-4% 48 KR T 55.5%TAR LA EANRAUZHEME S 4u, S P =13 15.1%TAR
UTTholz, (ZH18, 49, 227)
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& 17 REUOEPH#HE (GTAR)

Faw sl JZ #
& h& 1 mg/kg fK&E | 100 mg/kg (A58 | 1 mg/kg fK&E | 100 mg/kg (K&
5% 12 5 57.7 47.8
B 5% 24 W 63.2 54.5 134 10.0
5% 48 Wl 64.0 55.5 15.1 10.7

(3) TRFIUDRETHER

1L,3-Yr7mua7aXroREmo ot b RETFH A E L TR F ALK
(DCPO) DA AE STz Z LD, TR % AR ORMRETRER 2 50E S
7=,

In vivoilliz & LT, Fischer 7 v s X' B6C3F1 ~ 7 A (%14 3~4 L) T 1,3~
Y mru 7 u~Nr% 100 mgkg (RAE THERE O &G L, XL B6C3F, v 7 A KX
Swiss ¥ 7 A (Bl 2~4 L) 12 1,3-P 7 a7 r~% 100 £ L < 1% 700 mg/kg
RE CHEIEMENEE L C ik o 1,3-2 7 aa F a2 kTN DCPO DR,
A M N AUC ERIE S 472, £z, Invitroidlii & L C, Fischer 7 v F &
O B6C3F1 ~ 7 2 DMLk & OO & E 2 % — R~ DCPO (WIS 300 ng/g)
ZHINL., 37CTHE 10 0 A 3 2 _X— F L CHEH N HIE S iz,

In vivo RERIZEBIT 5 1,3-Y 27 anr a2 KO DCPO @ AUC i35 18 12,
In vitro W ERIZI T 5 Mk o O TR € 21— FH O DCPO O 133% 19 (2
REINTWD,

In vivoilBRClL, ~ U A% AW IEEN#E 53R Bk 100 & O 700 mg/kg (A HE
BHREE T 5 & DCPO © AUCHIZ 7TfE L 0 iZa k&<, =ARFx ik
PRI DAL L & BT 700 me/kg KB G-HE TlL DCPO D43 iR R A3 afn L T
WD ZENRBEINTZ, LL, 1,37 a7 uXr% 100 mgkg AE GO
BE L7 v RO~ 2O TIE DCPO 1M HIRALL T TH - 7=,

In vitro R RERTIX, MK H O DCPO O HILT » R R O~T ZADWFHIUZE
WTHRDTHLIL, 1.04~242 53 TH Y | IFEAE T R— FO 10 FARKICE
WTH T 3 Rl Th o7z, 100 fEATRIE TIE 23 10 fFIZIER L
72 (9.45~15.743) . 100 AR %2 & L= 56 O (16.5~20.6 43) 1%
FRETHR D] (19.5~21.8 43) LRI <. DCPO Do BRI EST
T D ENRBE T, RIEROE T, RN ZK & i LT 30%5E 0
(M 13, 14, 18, 49, 227)

7,
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18 1,3->-/ o007 7aXRKRUDCPO D AUC{E (min - ug/g)
L ¥BE | 1,3-Y 7 7oy DCPO
W B PR Zk Bk ZHk Bk
Fischer 7 v b | 100 mg/kg fK&E | #&N 0.74 4.5 ND ND
B6C3F1~ 7 % | 100 mg/kg (A& | &0 ND 0.92 ND ND
B6C3F:1~ 7 A | 100 mg/kg A5 | IEIEN 44.3 181 0.42 0.43
B6C3F1~ 7 % | 700 mg/kg (A& | JEKEAN 3,970 5,710 85.4 26.8
Swiss ¥ A | 700 mg/kg &E | IEFEN 2,910 4,620 33.0 15.8
ND : RS (0.29 ug/g) LIF
#19 MAERUVERESR— 0 DCPO DFFH (min)
&) R DCPO Z-i& DCPO E+&

JIIIRTET 1.37 1.04

Fischer | ifli 10 {54 2.56 1.80

7 vk ffli& 100 {577 15.7 12.4

R 100 R5ARR InEAGE ) 18.6 20.6

JIIIRTET 2.42 2.14

B6C3F: | IFliEt 10 £5A IR 1.89 1.04

~UA | & 100 fEAR 15.6 9.45

R 100 R5ARR InEAGE ) 16.5 19.8

FRTETIR 19.5 21.8

(4) RMAIFLSBICB T 5EBMERBERER (v )
Fischer 7 v ~ (—#tlfE 3~6 L) |2 1,3-V7 v aXUFIK (EBHEIZK

=42.8%/49.3%. ZEAHZ G FE720) A& 30, 90, 300 X 900 ppm DL T 3
H#ﬁeﬁ%ﬁ]\ E<E EEEIE<ER) LT, BN ENRERER N 35 S vz, MR
T FERGEOIL BT 2 Kl £ T 1R Z & iIfThive, £72. 90 X
@ 150 ppm DR T, BRI T CTOEEIE < & I EIC BEAGE & FEX0E
T T y bAOIXLERIZE D BEALD D ORI EHIE S 7z,

i IR BRE TN T A —H [T 20 ITRSHLTWD
MAEE X, 30 XY 90 ppm (X< BAFTIRIXL &
FORFEIZE L Tz, 300 ppm (&< FERETITEFIRERI=EIC 2~3 KFf 2 L,
900 ppm L < FERETITIX < §8 3 BRI %V\T‘Eﬂi%fﬁ(ﬁ_ u%bfoﬁi))oto 300

ppm LT IE S BHEIC BT DM~ D DAITHLCH T d o 7o 03 TE KA O X
I<BEBEIIO DD LT 30~40 0 ThoT-, BHEOMPREN ZAL D b —&E
L“Cmﬁ")f_o
FHBNLD D ORI EDORIE OFER, LEKIE T 16% (90 ppm) ~11% (150
ppm) . F#b%0E Tl 50% (90 ppm) ~48% (150 ppm) DOWINMNFERD H Tz,
L7zBoT, 7y MIRAZLSES N 1,3V 7 en 7 aX0%, H50%08F &

51 H#F’sﬁ?& O MR R HURF (2 7E
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LTHfizmbliish s B2 b,

F20 mMPRVBEFH/NSA—4

(=08 18, 49, 228)

X< ERE 30 ppm 90 ppm 300 ppm 900 ppm
LI 2tk | Btk | 206 | B | 206 | BK | 20k | B
T ! : T < Ean O
0.085 0.12 0.20 0.26 0.89 1.87 HARBEICEE T
(ug/mL)
Tos(min) a fH 3.0 3.0 4.6 40
B +H WXL BIRE T 5T 30~40

*n=3 ORBRX N B 7=, FaHENT 2 FTRE 72 B MR S TR Y . KEMOBHMEIZKRE 21T D
DENILNT END, FHMIAEEE B X b,

6. [UEEHRF

(1) SHSHEEER EBOKRE)
1,37 mr7uXURE (Wb ZEAlE L TR F AL REmER)
DT v M- aEERR (Boks) PNERINT,
(=M 18, 49, 229~231)

ERITIE 2L ITRENTWS,
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21 SHEUHRRBREE EORE. EE)
HYFl LDso(mg/kg 1A H) o e
FEBI - PR i i BRI NIAER
58 : 100, 500, 1,000 mg/kg A
100 mg/kg R LL BT T
Fischer 7 v k a 500 mg/kg R LL - CRER, IRAGEASH. IR,
fE e 5 DT MR, B XD EEROIH L, PR R kL
(OIRUNVRLN 300 224 | F, B, §RNOKENEY. SHEANDK
=44.9%/52.6%) FRYEN W) B OSKEIR . B R RS ZR 85
(B 229) PERRHESE R, B RBE O IRE DN H K OWE
BE DY A5 (B FLIETE 1R O 14 46)
HERE - 500 mg/kg IRELL_ECHEIEH
e 5.5 : 300, 2,000 mg/kg {AHE
SD 5 o | hoe 300 mg/kg IAELL - CHiE, HIEEEHIK T,
i 3 TR 5 4y~1 FR$%) K& ORI B Rk
iR b
_ DR 200" 12,000 mg/kg HTIRILECH/D  IRIREAH,
(%E,; 23'0) ° TR 5~30 73%), B, MR &
= [ONiiNE 24
2,000 mg/kg A THLH
#H& : 300, 2,000 mg/kg KE
300 mg/kg (AELL L THO LN HAIT, BIE
EEME T, TR, EERD . FREREgER, 18
SD 7 v | be BAGZ, IR T, BEERER, BlEdR 5 10 4
i 3 PT ~1 H1%), AilE R BE K AR ZE b
(B-A1 Z4K 500 | MREREEREAE, SRR G, IR RR
=47.7%/47.6%) A/ HE R K O 7K
(&1 231) 2,000 mg/kg (RHE CTHiEE, IR, JEiRE, HFE,
HE B (B G- 1B 1% ~4 W1%) . B I/ /K
FRZEAL K O Mg B
300 mg/kg (KE L TS

(2)

CERPET —

DA A Y — 7l

s PESERIEIC & DRI

— iR SE I ER

Ty b, TR, UL NENLE Y b Z T — R A i S iz,
(=P 18, 49, 232)

FERITER 22 ITREN TV D,
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=22 —HEEIBEERE
) Btk | DT s e RMER R
R R O FHEE ) Fill e (mg/kg K ) (m /k (K5 | (mafke (K ) AE R OWE T
%m0 | T8 B8
100 mg/kg K&
0. 3. 10. 30. PLET /L —=3
ddyY 100, 300, v R OVH FE
—w=z | B3 600 30 100 gy
(B ) 1,000 mgkg &
HETEMELE
30 mg/kg (KELL
— ek RE s —3
(Irwin 1) AR V=S
0. 1.0, 3.0, EEh M O H A
ddyY 10, 30. 100, SHETF
" ~ A e 3 300 10 30 100 mg/kg A
e GEIRMN) BEHTHRIER
i OV 5 N
. 300 mg/kg (AT
% T e
7R 300mg/kg (K E T
@EE% j‘;YX 1 8 100 300 IEARET Y 1.6 1%
I\ ZHE
pp | VIStAT | g 300 - Bl
Z> b 0. 30. 100
N N N I=7%72 19
I T ,\ngX i 8 300 300 —~ Bl
oy (e r) 300 mgkg R
pors | UL | HEs 100 300 | T 14, TEHER
JE e A |
e ddyY B BB
AR ) A, 1 8 300
IR 10 mg/kg RELL
W b TR E AR
. ‘A N [
| G| BAEE | 0,8, 10, 30 ; 0 ;gj}r?{gm@ﬂ?%é
- TiERes | fE P GEIRN) 30 mglkg (KT
e I = AR T A M
% LA EEE N
» ) 106~10+ 2% VAl®
H i H Wistar
7L - —
e 1n vitro,
o Hartley 106~10* AL
S mEE | BTy | K4 mol/L 10 mol/L —
- T* (in vitro)
30
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A &5‘% = {EE =, = \ =R
KmofE | B @/?‘ (mgfke (K7E) ??3‘&5“??5 ﬁ’fﬁ% T
() | RS 588
H 0. 30. 100 100mg/kg RELL
AN ddy v o0y LUON O L e
R T 8 300 30 100 o
ar $H'JJ£ He ~ ]7 A ("'f‘x ) O))_LJE
;7143 /\j:l:]
Wist 106~10+4 A
B H A SO | #E4 | molL | 107 moliL —~
7 (in vitro)
VRt B9 7
i . 0. 30. 100. 300 - Rl
Jiiil ERYiY Wistar i 6 300
| MmREEE | 7 v b (&) 300 B A VA
(APTT 1) "
Wistar 0. 30. 100, B L
i 4% ChE S, . | HEe 300 300 -
7 (%)

1) LEAlE L TR ACRZMBMOIFAEB b, wWiE, &G Tida—h, &
RN G- TIE 5% 27 /v 31— Z KIS, In vitro B CTIIAEBEHEK S VWS T,
— RMERIEITIERE S 2o T,

7. BREEER
(1) 90 HEEAESHERR (v b O
SD 7 v b (—REMEMES 15 PL) Z W 7-s@flee 05 [FUA (ZEk#Hle LT
THRFIALREGHEFR) 0, 5. 25, 50 &N 100 mg/kg RE/H, Al 23—
] 1285 90 A IS FE R 23 S8k < T,
100 mg/kg A8/ B GREDOIET, BIROMS L O E & 4OA F 22BN D
SV, MR A LSRR & OYR B AR A 12 T, BB 2 B 1358
O NIRRT,
ARV T, 25 mglkg KT/ B LR G-REOMERE CRiTE RO R 7 i
R O TTHEDN RS B Z L n |, MR S & 5 me/ke (RE/H
ThorExbhlz, (M 18, 50, 233)

(2) 0 HEEAESHERR (v k) @
Fischer 7 v b (—BEMERER 10 J8) 2\~ A 7 vh 7 eVRES R
B (BHEIZ8=45.1%/50.7%. ZELAIE L TR ¥ AL REHESR) 0, 5,
15, 50 &Y 100 mg/kg IKE/H ] (22 90 H [ a2 78 MR 23 58kl S 3172,
AR IBNT, 15 me/kg K/ B LA # 5 1E O MERE CRITE R O£k 7T &
OEEHIIR B RS, M CIRES NS (15 mg/kg R/ B B G-BE TS 84 H
LI, 50 J TN 100 mg/kg IRE/ H $ 5 BECTH G- 21 HLRE) 23, 5 mg/kg (KH&E/H
VL BB G REOECHRERINIG] (5 L 15 mg/kg K/ H & GRETHR S 49 AL

CREEEECHEES VD CITRIL, ) .
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B, 50 TN 100 mg/kg R/ A& GRETHREG 7 HLRE) RO LN b,
METEE S I MEC 5 mg/kg RE/H AR MET 5 mg/kg KE/HTHD EEZ LN,
(M 18, 49, 234)

(3) 90 HEEAGSHRER (vHR) D

ICR ~ 7 A (—HEMERES 15 I0) 2 A 7osiifilit n G DRk (&%
: 0, 10, 50, 100 }% T 200 mg/kg A/ H
&% 90 HHHEMEREEERD i S 7,

TERF ARG EA)

— ]

EALAI & L
B =

%&g‘ﬁfnm&)%hﬁ_ﬁil\i)ﬁ% idjl:? 23 \—Téﬂf‘/\
AFABRIZEBWT, 50 mg/kg {ZIKE/EILJJ:&E%WD&W&TW%@%{E?LL\ AiT'H

DV LGB E RO b 2 LD B IIMERE & & 10 mg/kg A/
HThs &AM, (18, 50, 235)

#x23 90 BEBESMEMER (YOX) OTROon-FEHEFMR

B5RE

I

i3

200 mg/kg A HE/ A

+ e D HERPERAE 2 £ 5 RGE L

Bk

+ PR e E R N OV b EE B BN
- A E R, HEE MO INE

s

+ s DL EWNETE 2 5 KR L

BEi# Rk

* GFREROIRIE M O I 2 1 5 T

MRS

100 mg/kg A=/ H
oLk

- PR A, EE

5 K Ot fibg
RN

» JFFHI e R
* B ER DRI K OV i & £ © AT

MifasEst

* O N R AR L T K
- T OFERRER et SR

S R)E PN

* FF D HI TR A et T
- P OMARRER At 3R
« R F Rk

50 mg/kg (R E/H - ATE O LTLHE L VR Rzl | - Bil'E OAbTiE & VR B Rz
PLE TERK, TE A%
- PENEDORAT LB AR
10 mg/kg (KE/H | BMEATR 2 L PR L
51100 mg/kg KH/ B & 5B CIIMAHANA EET VA, B E2 b,

(4) 90 HEHEAMEEERR (YYR) @

B6C3F:~ U A (—BEMEES 10 ) 2 H\Wie~A 7 v b 7 /ViRE FIK (B
I Z15=45.1%/50.7%., ZELFI L L TCmRF AL KRGIMER) 0. 15, 50,
100 & OV 175 mglkg KE/H ] B2 X 5 90 H M2 RBR S 35 < v,

ABRIZEBV T, 50 mg/kg IR/ H UL B GSEE O MERECARERINME (7 : 50
mg/kg R/ H UL RGHCTHR G 6 HURE, #f : 50 mg/kg K/ H x5 &5
13 HEARE, 100 mg/kg RE/H DL B GHETEE 6 HERE) @O LN &
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O, HEMEIIMELS S 15 mgkg KE/ATHL & X BV,

236)

(5) 2BHEAMESHERE (1 X)
O FiaEER
E—7 VR (HE 1R, M2 00) Z2HWich 72 v b SOE B NfE G DRI

(BRI Z1K=44.4%/49.7%., ZEAAIE L TZRF AL RTIHER)

(M8 18, 49,

: 20, 30,

40 J U 60 mglkg R/ H ] S K DRELFE, $5 GRS K OV - B B 3 S i
[7.(5)@] OFfi

STz, 72k, ARBRIE 2 EFTHESVEEERER (1 X)

Bré L CSEmI Nz,
T aRER I I 1T DR FEBLRF 3R 24 (T RSN TV D,
20 mg/kg REH[E D 72 GREORE TR G B IZIEH2SGRD Hiiz2y, [FB)

PIZFRIHET S HMBENIRERG L TOIEMZ A L2 ho7c 2 e n | HRlE

G4 ORI X F MR EE Tl &k L7z,
ARBRICBWT, 1,3-Y7 nu a2 % 40 mg/keg (KE/H L Lo HETH S

T 5 L EGH A BIRMAFEO S7-n, 30 mg/kg (RE/H B G- CTIXEE A &S

THEMEDFRO vz, (P23, 49, 237)
5= 24 FEABRICH T HNEM FEIFRFHY

& DO D @
5. B b5 e b e b
% %58 | (mgkg HE%]‘J;@ 458 | (mgkg u[%ﬁuj;_ﬁ@ 458 | (mglkeg u[%ﬁuj;_ﬁ@
% RE/A) RE/A) RE/A)

1 20 + 1 20 — 1 30 —
7 2 30 - 30 +
: A D
V%
% 5 30 +
- 6 30 +

7 20 +

1 20 — 1 30 — 1 40 —
- 2 20 — 2 30 — 2 40 +
A 3 20 — 3 30 + 3 40 +
g 4 20 — 4 30 + 4 40 +
o 5 20 — 5 30 + 5 40 +

6 60 + 6 40 +

7 60 + 7 40 +

@ FHER
B— 7R (—REMERER 2 VD) A ViR s (B R (&
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EFE L ToRFIALRTIHER) 0. 10, 20 &40 me/kg (A&E/H] 12 X
% 2 W H AR ERER N I S Te, ARBR IS HERER: 2 IETd 503,
BHIAOERBIF LN TND Z EnD, RGDEETZESBEIF - HMFHES T
FHWCHWD Z & & LT,

BRI T DR R BIRAIXER 25 (RS TV 5,

10 mg/kg ARE/ H % 5-HEDIE N ) 20 ma/kg K/ H B GREOMERES 1 PET 1[5
TOMRMENFED BT, FMBELFBHETHDL Z b, &HICK D mMipE
ThbdEITEZON2) o T,

WTNOEGHICB W TH A TEITA LT, (KE, BifE, RRESE.
e i (ATl OV IR) M OV AR A7 B A A SR 1 b M AR 3 5 L B L 7= 281 b
TR o T,

ARBRIZIBW T, 40 mg/kg RHE/ H $5¢5-FE 0 HERE Tl M- 0O FEBLH FE FE N A58
SN2 LD EEERIIMELS b 20 mgkg KF/H TH D EEZ BN, (B
MR 23, 49, 237)

F25 2EMBAMEESRER (/1 X) [THTHEUEHIRFE

B 5RE Va3 i3
40 mg/kg R/ H - B H 2 KON T BB - 53, 6, 9, 12 X133 H
- B 57 OV 9 B ) (1 1)
20 mg/kg K&/ A - 53 B B - 57 B B
10 mg/kg {KE/H - Fe 56 H(Q ) - 45 72 L
0 mg/kg &K/ H g 45 72 L - F 56 B )

) ARERTIX, BHEOBWENDIRNoT2Z L b B FRIRIT I T b e o T,

(6) 90 HEHEAE=ERER (1 X)

E— VR (—REMERES 4 U8) 2R\~ A 7 a7 VIRERR S [JRIK, %7
ELHOFIAR) 0, 130, 380 2T 1,000 ppm : FHMREREILE 26 &
FRT 1L % 90 H R FEAMEFMERER NI S N, 7ok, REARR A RA 1L 5E
i S AU TUN R0,

26 90 BREIHEAMSEHR (/1 X) OFHREKERE

Eecn it 130 ppm 380 ppm | 1,000 ppm
EE AR R | M 4.7 14.5 40.9
(mg/kg (RTE/H) | if 5.0 16.2 41.4

BERGHETHRO DN BwHEITRIER 27T ITRSNTW S,

ARFBRIZ I T, 380 ppm 2 5-FE DO MELE TR ININGIE B b7z 2 &2
5. HEFMEEIIMERE S b 130 ppm (i : 4.7 mg/kg (RE/H ., M : 5.0 mg/kg AE
/R) THhdrEEZOLN, (B 277)
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%27 90 HREEAMEMRER (1 X) TRHOIE-EHEFRRS

5B Vi3 i3

1,000 ppm - BEERECD (G 1 LR - BEH D (B 5 1 LR
- 21 - Zifn
- RBC /) - RBC 8/

- CK #8/n

380 ppm LA | - REIININHIGR G- 1 ELEE) | - (REESINENEI(F G 1 08 LARE)
- Hb & O Ht /) °Hb&UEﬁﬁ9

130 ppm AT AL L BRI AR L

CNVTH S AEERTIXEMI TRV, BAEE G ORE LW LT,
a; ?“Ef%ﬂﬁ;ﬁ iR BT R E AN K OB B 2> W, B RMOREEREZE X b D
TEMBARD Dy RARA U e Lotz

8. BHEMRBREUKLSAMRE
(1) 1 FHEHSHEHRER (41 X)
E— VR (RIS 4 V) W~ A 7 ah SR VIRER S R (B
IKIZ15=44.4%/49.7%. ZENFE L TR F AL RTMES) 0. 0.5, 2.5
F OV 15 mglkg R E/A] (12K % 1 4EMEMEMERBR N e S iz,
AR BT, 15 mg/kg RE/H £G5B MERE RTINS (&5 6 H L
K) . RBC #40, Hb KO Ht J8i/>. PLT #8500, /B §fd i 7o I O sk & 1
TLENBEDO N2 &  MEME RIS H 2.5 mgkg AE/H ThH D B X
bz, (ZHR 18, 49, 238)

(2) 25MEESE/ENRALHEEER (v M) O

SD 7 v & (ERE . —HEME 38 DL OMHE 39 DT, ] & ZHE - —BEfE 37 ILE O
i 36 VL) 2 A 7osRifilie 0 & 5 R (ZEfbAl & L TR AL REMEH) -
0. 2. 10 % (* 25 mg/kg (AE/H ] 12X 5 2 FEMHEMEFM/ RN ARG RN E
it A7,

BB R TRRD DT BMERT ALITER 28 I RS LTV D

P 5B U CORAESE OB L 72 BB 1380 b o T,

AFBRIT BT, 10 mg/kg AE/ A DL GREOHERE TRITE O/ EEORTE .
AlE OALTLESERNEO G- 2 End, EErEEI MRS $ 2 mg/kg (KE/H
ThbHEEZOLNT, BBAMITRRO LN hoT-, (& 18, 50, 239)
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&28 2FMIIBUHSESE/RAAVEHEER (Sv ) OTRHoN=FERR

e aiin a2 e
25 mg/kg AT/ H - REIIENE B G- 5 1 L)
10 mg/kg (AH/H - REFGIRIET * BT E OV B ROEE R OV
Lk - HIE O ORI L O | LTt
eIt
2 mg/kg (& H/H mEAT R L mEAT R L

(3) 2E5MBHESE/ENAMGHEEER (Sv M) @

Fischer 7 v b (F#F : —BEMEMES 50 VT, PR & 2RE © —BEMERES 10 P8) %
Mnle~A 7 vl 7w )ViREERE iR (BHEIZ18=45.1%/50.7%. “ZE{bHAl &
L CZRFALREMER) 0, 2.5, 12.5 KO 25 mg/kg (KE/H] 12Xk D 2
AR TR MRS S AMEDF A FRBR AN S < v T,

PRI OO AE AR 133 29 IR E TV 5,

FRAR P 51 B U 7= B R AS & LT, I ARIE DY 25 mg/kg (RHE/ H ¢ 51
DOHETCHBIZIEM Uz, FREOME TS BME R 2N S iz,

ARFRERIZEB T, 12.5 mg/kg RNE/H DL ERGREOMERECRER MM (i -
12.5 mg/kg RE/H & GHETRE 71 H LR, 25 mg/kg (KE/H &5 CTHR 5 8 H
LI, M : 12.5 mg/kg ARE/H B H-HECH G 15 H LR, 25 mg/kg (REH/H B 5-1¢
TG 8 HLAKE) | TG B K OIE RSB SRD bz Z Eonn, M
FPERIIMERE S b 2.5 mglkg (KE/H CTHDH EEZ LN, (B 18, 49, 240)

(FFRI BRI O J AR FF IR L i, [12. (3) K T¥(4)] =B, )

£29 FEEOREHEE

]l il i
# 51 (mg/kg KF/H) 0 25 | 125 | 25 0 25 | 125 | 25
P e e 2/50 | 1/50 | 6/50 | 9/50" | 0/50 | 0/50 | 0/50 | 4/50
ST A fE 0/50 | 0/50 | 0/50 | 1/50 | 0/50 | 0/50 | 0/50 | 0/50

i p<0.05 (A _FWE)

7 v bW 2 FEREMEENE D A ERBO LK OO T 2 EEi &
DEFTHEREDEWVIZL D LEZEZDNIEZ LD, eI E LT, EEiE
1% 2.5 mg/kg KE/H Td 5 &l L7,

(4) 2EMENSHE/BRAEHERER (TDR) °
B6C3F1~ 7 A (FRE . —REMERES 60 DT, FHRE) & Rl « —BEMERES 10 D) %
Mo~ A 7 vl 7w ViR URIE (BHAI Z18=45.1%/50.7%. ZE{bHl &
L CERFIALREIMES) 0. 2.5, 25 K50 mgkg KE/H] 12X % 24

SBMERMEIC OV TR, 5 12 AR o M A L FAOR A, FIE ORATHE ORZIZ &V FHli T
TR, FEDN ANEIZ O TIERHAM AT RE & I L 72,

36
39




A PEZEE/ 8 8 ARG RBR D3 SEhE S T,

G2 B U TR AR O BRI U 72 SRR 28 1358 D b g o 7z,

AR WT, 25 mg/kg RE/H DL B G-REOMEME CIARESR NG (6 : 25
mg/kg (REH/ A& GRETHR G 9 HERE, 50 mg/kg (K5 H &K GHETHR G 2 H LI,
#E 25 K Of 50 mglkg (AH/ A GHETHREG 9 A LK) KOMEEIERD (it
PAEZEZRL) NROLNIZZ Ens | EEiE It s © 2.5 mg/kg (KH/H T
boHLEZONT, BBAMETEO bR oTz, (B18, 49, 242)

(5) 18 MARBRNAERER (THX)

ICR ~ 7 & (—BEMERES: 65 J0) A AW -igflk 0 G [FIK (ZEEbHlE L
TERFIAERTIMES) 0. 2. 10 X 25 mg/kg KE/H ., Al 20— 0]
12X % 18 2> H BIFE A AMERBR 2N i S vz,

P G\ BEE U C RS ARAEE OB L 7 BRI TR b o T,

ARBERIZIBWT, 25 mg/kg (KE/H &GO MERECTREDEO S 71b (hyaline
change) 73, MECEEREOBAT LR, BIEIEEMERAE, U > SERRMEMERE
M ONEVEBEE RO bz 2 &b R I TMERE S ¢ 10 mg/kg KE/H T
HoHEEZ LN, BNRAMITRD N2 oT-, (B 18, 50, 243)

9. HEHESHER
(1) 2HKEEHR (v . BRAIKXCE)
Fischer 7 v b (—REfERES 30 JB) ZHW=RAIEL & URIR (BHR/ZK
=42.5%/49.4%~42.7%/48.56%. ZELAIL L C=ARF AL REMEA) 0, 5,
20 X060 ppm ($E5-B4A 7 HIE) ;0. 10, 30 X T* 90 ppm (% 5- 8 HLARE)
ﬂ?i’%ﬁﬁx?%ﬁ%zﬁ% 30 2] 12Xk 5 2 Wﬁ%‘uﬁ%ﬁ%ﬁﬁé@ﬁ@éhko X< E ik

EHF<ET, T EWRIT, ZAATHRGHEIE 1 B 6 KefH, # 5 H T 10
F’Eﬁ LN ﬁfﬁ)&&@\ﬂﬁ M1 B 6 Bffl, 7 A Te6 M., &%k E &I E
b5 HESNT,

#£30 2HRBEHE (Sv . RAIXCE) OFHBAFERE

& H-RE 10 ppm 30 ppm 90 ppm

Fe 58 B LBEORR O & 52 R AE
(mgfkg (KE/H) 6.2 18.5 55.5

) BEEII TRORNSEH ST,
SRR b 1 < BEIRFH (6 RERH) X< BT R EG A
TR E kg 24 W fH] g 7 A
a:1mdY72 V) OfMIK mg 5 FEQ1DAKIRTE(8.20574 X 10°2) X i EE (ki1 EE+25°C)} ]
b SESRER B 0 0.19 m3/24 FFE] (EPA allometric scaling)
c: PJKRE : 0.25 kg (EPA allometric scaling)

FEFE (ppm) x 4.54 mg/m3 2

ARRERICEB T, HEW CTIE 90 ppm E5FED P KON Fy Ik CAREES N4 &
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O b BB TR « 25173 EEE“C“EEEJ"EF RO HiL, REa IRV T o GEE
THREEGICEE LB FIIERD - 7= Z L n | TRt BT EE)
V) OERET 30 ppm (£ 1 3¢ 5 EHARAE © 18.56 mg/kg (KH/H) | JLEMW) TARER
Dfcre & 90 ppm (B D& 5 &H#5EME : 55.5 mg/kg (KHE/H) THDH EBEZ LN
Too BHHREICKT 2 EITRRO benoTz, (B 18, 49, 244)

(2) RESHEER (Tv b, RARKLKE) @
SD T v b (—RfME 27 JT) DIEHE 6~15 HICWAIEL & FIE (BHE/ 21k =
49.1%/49.0%. ZEFI L LT Zaat FU UE4) :0.10.30 & 90 ppm.
6 B[/ H, 25X & PYREREREIZE 31 2] LT, BAEFEERBRNE
it A7,

£33 RESHHAR (v b BRARFCE) OOFHRAERE

B 5 10 ppm 30 ppm 90 ppm
(BRSNS % KR}
(mg/kg R/ 8.6 25.9 77.6
1) BEEIX TR bR S,
SEYJRRE & b I < BZIREREI(6 IRFH)

=% (ppm) x 4.54 mg/m3a  x EHAE (k) © x 24 R5fH

a:1md¥7 Y OME mg [ FEQTDAKEEEL(8.20574 X 102) X i FE(273.15+25°C)} ]
b SEEREL & : 0.19 m3/24 K§f] (EPA allometric scaling)
c: PR E : 0.25 kg (EPA allometric scaling)

AFRERIZBV T, 90 ppm % 5-REO RFENY) CTRFEID L OWREBE MG, EH
= RIAON Ek7kg/ﬂw\7f)m&b SN BRI T NORGEETH AR 5126
U7 TR b e o Tc 2 & 75)% HEFEME R I RE T 30 ppm (R
M G- B HHAE - 25.9 mg/kg (RE/H) | BV TARRER O Fm A & 90 ppm (B0
5 EHAEAE - 77.6 mg/kg (KE/H) “C&;Zo EBZ b, ERITEMHEITERD b
mnot-, (B 18, 51, 245, 275)

(3) RESHEER (S ., RAIXLKE) @

Fischer 7 v b (—#£lfE 30 PC) D4k 6~15 HIZW AR 8 [JRIK (FHEIZ
R=42.4%/47.7%. ZENFE Lo Zamt U UEA) 0. 20, 60 KO
120 ppm. 6 K[/ H, 2HIX< & FHUREEBIEILE 32 2] LT, B4EHE
PERRIER A St = 72,

38
41



32 RESMHAR (v b BRARFCE) QOFHRAERE

B 58 20 ppm 60 ppm 120 ppm
0B G A
(mgfkg (K E/H) 17.3 51.8 104
) #EMEIE TR bEE SN,
AR B b 1< #ERFH (6 IReft])

=% (ppm) x 4.54 mg/m3a  x EHAE (k) © x 24 IR5fH

a:1md¥7 Y ORE mg [ FEQTDAKEEEL(8.20574 X 102) X i FE(273.15+25°C)} ]
b SEEREL A : 0.19 m3/24 K§f] (EPA allometric scaling)
c: PR E : 0.25 kg (EPA allometric scaling)

ARARBRIZBWC, BB CTlE 60 ppm LA B 5RE CTIRERD . 2% 58 CTIRE
HEAINPNH] S OB AT EJD D78 o B v, I TIiX 120 ppm H 58 THER H.LOF
EBIEE RO b/ Z &b HEEMEEITIREI T 20 ppm Al (B O &5
BN : 17.3 mg/keg (KE/H AR . MR T%Omm(qﬂﬁﬁiﬁwﬁzms
mg/kg KH/H) ThHh D EEZX LI, EFEHETRO b oTe, (B 18,
49, 246)

(4) RESHEER (VX BRAIXLE)

NZW o4 % (—#EE 25~31 IC) OENR 6~18 HIZWAIX< % [JFIK (BHE
|ZKR=42.4%/4T7.T7%. ZENFIE L= runt KU UEA) 0, 20, 60 &
V120 ppm, 6 RefEl/H, B2HIT< & FHMREEREITE 33 28] LT, B4

PERRIBR A St = 72,

F33 FEEFIMHER (VUF. RACE) OFHRFERE

&HRE 20 ppm 60 ppm 120 ppm
ENEPECR < X AN
(mgfkg (KE/H) 12.3 36.8 73.5

) HEMEIT FaRoXnbEH s,

2P (ppm) X [4.54 mg/m3] a X [0.54 m3] bXx [1E< FTHFRHI(6 HifE)/24 FFRE ]

a: 1md3¥%72 0 ORAE mg [ FEQ1DARIRTEER(8.20574 X 10°2) XI5 EE GiaxHE FEE+25°C)}]
b 24 WEfH R fi/kg (A FE(JMPR, Zielhuis and van der Kreek, 1979)

PN e S1ANEN mpmnuiﬁﬁﬁ@ﬁ@%fwﬁﬁwﬁwwﬁﬁmmﬂ%
O BT, JRITITOWT IO G T bR AR 512 B8 L 72 M JLIEER
LI oT=Z b 75>E\ MR I REEM C 20 ppm (RO & 5EHER : 12.3
mg/kg RE/H) | Aﬁﬁxﬁ%@aﬁm%momm(@D%@%@“@:mﬁ
mg/kg KH/H) ThH D EEZX LI, EAFEMHETRO b oTe, (B 18,
49, 246)

10. EBEEHHER
1,3-Y7nunruy [JFIK, ZERFAE L TZRIFALRTHER GRBRLIC
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BIREMFE LD OZERLS, ) ] OMEZ AW EIREREERR. 7 v MR
B2 A V- UDS 3RBR, T v f =— A AR Z —[lil g (CHL) K OWp
W kMl (CHO) Z#HWERERBFRER, v A =— XA R X —JIH kK
e (CHO) ZHWE 2R ERAER, ~ v AZHW /IR, 7R
Vrx=v 7Ty NV T RE WG FERE BRI N T v hEHWE
BEMEBOERER 3 Il S Tz,

FERIIER 34 ITRENT VS,

DNA #EMEIZBI L CTiX, 7 » MNP E R A /- UDS R BrRCratkch -
7o BRTZERA TR L CIE, ME A2 AW IR AR BRBRITIT & A L DRER
TEHENRO Hivz, —FH, EEMEr N T oAV 2=y 7 Ty FEOI= T A
M\ In vivo BAG 2R EBRBR Tl Th o 7o, Yo R B IR LTIk,
CHL #ifa e 08 CHO a2 7o Guta (R B CREMERS SR By, <
U A EBEMIE & VT in vivo /MERBR CITR O &G, MAIZLKE L bicEETH
ST,

ZOMORER [12. (1)~ (3)] OFERZMZ WIS L, 1,37 rax
NIEENTEHSC IR S, BEEHEEITEE T2 EE2605 2 EBARIC
BWCHEE R BLEEE T2V EE X BN, (B 18, 30, 33~39, 49,
50, 247~255)

(EEEMICET 2 aE BRI L X, [12. (1)~ (3)] #&M], )
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* 34 BEinEMEABRHME

R BR e SLBRYRFE - P 5 i S
in IR Ze R R Salmonella 6.67~2,000 pg/~7 L — b
vitro SR a typhimurium (-S9)
(B 21 (TA100, TA1535 %) 10.0~2,000 pg/ 7" L — b | papg o
=47.7%/49.9%) (+89)
(B 247)
18 Im 22 IR S. typhimurium 100~450 pg/~7' L — k
B 2 (TA100 #£) (-S9)
(BRI 24 75.0~1,000 pg/ 7 L — k b
=47.7%/49.9%. (+S9) =
47.3%/49.3%)
(B 33)
IR IIRAE B S. typhimurium 10.0~2,000 pg/~7 L — h
AR 2 d (TA1535 ) +H-FFI 7 vy —20)
(B 24k B
=48.3%/51.4%)
(B 34)
iRz R | S typhimurium 10.0~2,000 pg/~7" L —
S4B a (TA100. TA1535 k) (+/-S9)
(BHAKIZAK B
=48.3%/51.4%)
(&R 35)
S. typhimurium 78.1~10,000 pg/7 L — K
HiTmzeskzs i | (TA98, TA100, TA1535, | (+/-S9)
B e TA1537. TA1538 ¥k) B £
(=M 37) Escherichia coli
(WP2uvrA/pKM101 ¥£)
Wmseska s | S typhimurium 4.88~5,000 pg/~7 L—
B (TA98, TA100. TA1535. | (+/-S9)
(EHMKI 2K TA1537 ¥£) BEE
=44.6%/52.56%) | K. coli
(&1 248) (WP2uvrA ¥k)
I J2 IR B S. typhimurium 4.88~5,000 ug/~7’ L— b
AR (TA98. TA100. TA1535. | (+/-S9)
(BRI Z-1K TA1537 k) B
=47.7%/47.6%) | E. coli
(& 249) (WP2uvrA ¥k)
UDS 5 7 v MR E M 1X106~3X 103 mol/L
(OIRUNVRLN bt
=43.2%/48.9%) =
(B 250)
Yua kR stEr | T YA = ANLAL — | 34.7~278 pug/mL(-S9)
Jifi 1 k. (CHL) 17.3~278 ug/mL(+S9) itk

(= 251)
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EV e SLBRYRFE - P 5 i S
F ¥ A =—ANIHAZ— | 3~30 pg/ml(-S9) N
s e B s o v | PHEHURANE (CHO-KD) 2%
(ZH 38) 0.5~5.0 pg/mL
(+S9) btk
B T-229R F ¥ A =—ZANLAZH— | 50~200 pmol/L
7 HAER IR B H i e (+/-S9)
(B-A1 Z4K (CHO-K:-BH») G
=43.2%/48.9%)
(2 252)
in /N ICR ~ 7 A (EHfMAz) 38, 115, 380 mg/kg IAH
vIvo (BRI Z-1R (—FEHERER- 5 UT) (TR 1 42 ) -
=42.6%/49.5%) 8
(& 253)
A & ICR ~ v A (i HE ) 150, 300, 600 ppm ~
(BB 39) (—#£14E 5~10 PT) (4 WefA S AL < #8) ek
7oAV x=v7 Big |12.5. 25. 50 mg/kg 1K/
Wint-zeskzs 5 | blue Fischer 7 v H
SRR g i (FFF i e OV i) (4 8 MR EEFE 5 e
(B 254) (—JEAgE 5 )
BAR TR H N7 AV x=v7 Big |10, 60, 150 ppm
kR blue B6C3F: ~ 7 % PREIHE- YN
(BHERIZ-A (FFF i K Vi) (6 W§fEl/H ., 5 A/E)] 2
=46.7%/49.3%) | (—#EHE 5 JT)
(&1 255)
EMEEIE R SD 7 v bk 10, 60, 150 ppm
(OENYZIN (—HEHE 30 PT) [10 A2 E W AIX < #E(6
=46.7%/49.3%. KR/ B . 7 B/AR)] e

46.6%/49.9%)
(& 36)

+/- 89 : RHNEMALRIFE F R OIEFET
a  ZEALAN G O A
b TA1535 BED+S9 THH B

o

1)
d: RENEMALRE LTI v b, wU X, & MNHENOAR LTI 72 Y — 4 mix 2,
e: VA-1,3-U7muru A
f: TA1535 £RIZ GSH WM CIE IR B R MR I
g: T A3V a
b ZEACKIOF A
s O/ = R W Z | )X N B

11. BEERE. RARK S EFHR
(1) ARSHEHR ERESRUBRAECE)

42

RS ER E LT~ o Al SO ] (BEALEL K ORI E 2 AT 88 S B T7e~ o Al 5

1,3-v7un7uXURE (ZERF L L ToRF ALREMER) 2 v
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AR (BREEREKROWRAIELS ) NES Nz,
BB OFERIZFR 35 ITRESNTWS, (B 18, 49, 256, 257)

#&36 FAMBUABREE BERESERURARCE. REF)

B 5. LDso (mg/kg A ) o e
s g fE T It BEINTAEIR
NZW 7 WX BEEALO R T, AR, RLBE, BEE
HERES 5 DT
2354 (BHAKI Z-1K 333 333 | : 200 mg/kg RELL T
=44.9%/52.6%) M : 200 me/kg (AELL_E TR (BhE & &)
(21 256)
Fischer 7 v h LCso (ppm) FIPEPERER . B D75, FBED Hi 1
HERES 5 DL
N (BHAI ZK 855~ 904 MERE © 750 ppm LA TIET )
=44.9%/52.6%) | 1,040
(P 258)

(2) BB - REISXT 5 R1B R U R & REAF SRR
1,37 aua 7 aXURIR (BRIZE=44.9%/52.6%., ZEAHFE L TERF
ACKRTIHER) O NZW 7Y % IV 72 RS K OV & il sk R 3 32 i &
iz, EORER. IRRRENE K OR RGBT BT,
Hartley €/V& >~ k% M\ 72 Buehler {512 X 5 B G RAEMERUR N i S A,
RIIGHETH -7, (BH 18, 49, 258~260)

(3) 90 AMERMEBRASERRE (Sv F)

Fischer 7 v ~ (—#EMERES 10 D) 2 AW AELS & URIR (ZEe#l s
L=t 7ok FUEA) 0, 10, 30, 90 LT 150 ppm. 6 KifE/H, 5
HAE, 13 B OREIE< & FMRAEREIIE 36 2] (25 5 90 HE#HA
PEE A FEMERER S Tt < ATz,

F 36 90 BREBEIAMRASESAR (v h) OFHRKERE

5B 10 ppm 30 ppm 90 ppm 150 ppm
(EYRES SR XK )
(mgfkg A/ H) 5.7 17.0 51.1 85.1
) AT TR SR ST,
P (oom) x 4.54 me/m? & SRR & b y X < BEREH (6 REH) y X< ER G A)
ppmIE SoTmE A (kg)e 24 WM 7 A

a:1mdY7 Y OME mg [ FEQTDAKEKEE(8.20574 X 102) X i FE(273.15+25°C)} ]
b SEHYREIR B 0 0.245 m3/24 FEfE (EPA allometric scaling)
c: K HE : 0.35 kg (EPA allometric scaling)

BTG TR DN BT RITHE 3T IR STV 5,
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— KR L % 2 B D &P a2 b (SRR ERGE ) 23 30
ppm LA EREGREORER TN 90 ppm UL E&RGHEOME TR LTz,
AFRERITHB VT, 90 ppm LA P HHE O MERE TR ANPNHZE 58D Hii- 2
EMD, MR EIIMERE S H 30 ppm (RO &G EHFEE : 17.0 mg/kg KE/H)
ThdEEZLNTZ, (49, 261)

F37 90 BREIBEAMRASERAR (v ) TROHON-FMEHRR

& H-RE Vi3 i3
150 ppm « TP KO Glb J84 - Glb
o« SR bR 2R 2
90 ppm LL L | - (REEHEINHH] - R EIE NI
« TP K OY Alb J8i)
o SRR b R K VR b 2
WK 2
30 ppm B b | - BRI ERBERK 30 ppm LA F
10 ppm P L T R L

a MAFEKBIZ LB EEZAOND,

(4) 90 HEEZERASHESER (TVR)

B6C3F: v 7 A (—HEMERES 10 IB) Z MW A< #& Ui (LEeAl &

LCx=tzank KU VER)
AU, 13 M0 29T < B
M A FEPERRBR A M S A7,

: 0, 10, 30. 90 & ® 150 ppm. 6 KFfEl/H. 5
PR REITFR 38 &R 12X 5 90 AR

Fx 38 90 AMBEAMRAFERAR (YVR) OFHREKERE

B 5-8E 10 ppm 30 ppm 90 ppm 150 ppm
(EYRES SR i XK )
(mafkg K&/ H) 31.0 93.0 155

) MBI FTRoRXrbE NI,

SRR B b

(3 < FRIRFH (6 7D I<EEAKG A)

EE (ppm) x 4.54 mg/m3 2

TR E(kg)e

24 5[] ) 7 AR

a1 1md Y720 OFE mg [/ FEO1DAKEER(8.20574 X 102) X ki (273.15+25°C)} ]
b SEHYREIR B 0.0446 m3/24 KifE] (EPA allometric scaling)

c: SEHIRE : 0.035 kg (EPA allometric scaling)

FREGHE TR DN RITE 39 IR ST D

— R & E 2 b D RE ERROZ\E (SFI D?LF&L& B 23 90
ppm LA B SREOMERE TR bz,

AFABRIZEB W T, 90 ppm LA EEGFEOMERE TR MIMHIZE2Y . 30 ppm LA
GO HECREDERE N AR AR O b 2 L n, ﬁaﬁ (RN
30 ppm (FR 085 EHEAE : 31.0 mg/kg RE/H) | HET 10 ppm (RO 5 &
BARAE - 10.3 mg/kg (KE/H) ThH BN, (M 49, 261)
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#39 90 HREBZAMRASMERAER (RVX) TRHoN-EERR

51 i3 i3

150 ppm - S FTIR R R AR - S FTIR BB R AR

90 ppm LA L | - AREIEINIH] SN EN ]
- EPITIR B2 o ROWE BB | - SFATIR B2 & R O BB
WAL 2 TR 2

» I EREIR I B2 AR 2 A
30 ppm 2L I | 30 ppm LLF < BB IDERGIEE T BAAZ A iR
10 ppm wmEFT R L wMEFT R L
ar WA HEICEDEEEBEZDND,

(5) 2fFMEESE/RNAEHEER (v . RAIKCE)

Fischer 7 v b (F#f : —BEMEMER 50 DT, rF R0 & A&&RE © —BEMERES 20 D) %
WAL % URIK (BHAIZ1K5=42.6%/49.5%, ZELAIE L TmRE 1L
REMEA) 0, 5. 20 X160 ppm, 6 KifE/H, 5 H/HE, 24 A O2H1X
<§Z o OPHIRREREILER 40 2IR] 12 Xk D 2 FEREMETRIERE S AMEGFERER D
FEhE S 7,

&40 2FMIIBUHSESE/RAAUHEEER (Sy b, BRARCE) OFHRFERE

B 58 5 ppm 20 ppm 60 ppm
(RN g NN
gk HE/ 1) 2.8 11.3 34.0
) BEEIT TEORX N BEB ST,
B« a5t s PRED  UTCERTERE  E<EREG )
ppmxSo% me P F(kg)e 24 W5 7 B

a:1m3 N7 OE mg [/ FEQIDAKIKE$(8.20574 X 10°2) X kil £ (273.15+25°C)) ]
b SESREIL B 0 0.245 m3/24 B[] (EPA allometric scaling)
c: SEHIRE : 0.35 kg (EPA allometric scaling)

B BB LTI AR EE O HEIN U 72 G HEIR 28 1338 D B LR o T, Ted6,
DA & %K DD EEOM R IEEAL I QNI B OVS A K OV B T AL

(WXL FRIT L D) 2% 60 ppm & 5-BEDOMERE TR Hiviz,

AGRER I :Fob\“C 60 ppm & 5-HE OHERE CAREHIININHEI NBO 5z 2 &b,
e B I MERE S D 20 ppm (RE OG- EHARAE - 11.3 mg/kg (KE/H) THD &
BEZ N, BBAMEITRD oz, (18, 49, 262)

(6) 2fFMEESE/RNAEHEER (TOX. BRAKCE)

B6C3F:~ 7 A (LR : —BEMERESR 50 DB, ] & &R . —BEMERES: 10 PT) %
AW AIEL &% FIR (BHEIZ16=42.6%/49.5%. ZELFIE L TmRF Ak
REMEA) 0, 5, 20 X160 ppm, 6 KEfE/H, 5 H/HE, 24 »AMO2H1X
<R OEHRMEREIIR 41 2] 12X D 2 FEMIEMEFEMZE N AMEDFE BN
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Sy TR g W

&4 2EMIBUHSESE/RAAUHEER (DR, BAFCE) OFHRFERE

B 58 5 ppm 20 ppm 60 ppm
YRR IR ¢ NN}
(mgfke H 7 1) 5.2 20.7 62.0
) BEEITZ FIEoRXNbEH I,
RS - T TONN: 24 i1 CLL N 24 JiE(CY1)
PPV S.0% e A (kg)e 24 W5 7 B

a:1m3 Y72 OBE mg [ FEQIDAKIKE$(8.20574 X 10°2) X kil £ (273.15+25°C)) ]
b SESREIR B 0 0.0446 m3/24 FEfE] (EPA allometric scaling)
c: SEHJAE : 0.035 kg (EPA allometric scaling)

FHGHETRO bV EEIT A GEEIERZ) 13k 42 12, WS OR A
JEIXE 43 1R SN TN D

20 ppm #5HOREIZIWN T, BEDE BB R DI A B EE K O — IR & % 2
BV EPEDO RN bR E R HEAIME R TR D i, St a BT RV O
O, FAMEICHEMRBEERRBO DN LD, BERE L L,

TR G-I B U7 SRR S & L Ml SO i 78 60 ppm 5D
HECHBISEM LTz, METIpe 5B U 72 BEEMER A OBINEER O Hi7e o
7

ARV T, 20 ppm VL B GHEOHERE TR BRI AT O btz 2
ED, HEMEITMES D 5 ppm (ROKG EHE : 5.2 mg/kg (KE/H) T
boEEZONT, (ZH18, 49, 263)

GRSV S B e VB DE_E B TE R D FE BB (2B L T, [12. (3) ]
=M, )

®A42 2EMIIBUHSEE/RAAMHERR (TVR, RARCE) TROLIT:
SR CEEEMHRE)

BHRE I i3
60 ppm - RE N - RE NP
- BPEDIR bR a - EEDN | Bz 28
- AiTH _EROBIEAR
20 ppm Ll E - BEOIE FRGEBIALS: o -« SO IR 2
° H)‘iﬁ)lﬁjl&ﬂﬂ:/ﬁk§ ° Hifﬂ)lﬁjl&lﬁﬂ:/ﬁk
5 ppm AT AL L mIEAT AR L

5020 ppm R GEETIIHEHFHOFEZRIT RV, ##D %Z’i“&#lﬂiﬁﬁ L7z,
ar MAFSBC R 2B EERALND,
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=43 BB DOFEHEE
el Ji3 i3
P 5-#£(ppm) 0 5 20 60 0 5 20 60
&S RAE | 9/50 | 6/50 | 13/50 | 22/50* | 4/50 | 3/50 | 5/50 | 3/50

AU ST e e 0/50 0/50 1/50 0/50 0/50 0/50 0/50 0/50
*: p<0.05 (Yates DA " FRE)

12. TOMHhORER
(1) FHELEEMRRIZ (T 5 GST SEMERIE
ARANZHONT, < OBEHRIERBRN I I CTWBE DS, in vitroi iR Tlifz
PEEBSPEDOFERINRIE L, In vivo REBR CIZETEMETH - 72, AFIROZ DOfR
IEiE GSH A IC L » TR END Z ENMBNTE Y . AR OEmEMRR
OFEFIL, RERRICHIT 5 GSH fuB b bR+ OEH &ICBEE L TWbH A
REMENRE 2 vz, AR TIL, EREMEREBR CH & 7= 50k oo i FLEE
(B6C3F1 ~ 7 A KN Fischer 7 v N, 7 v MMM N
CHO i & Or 2 #6000 CHL #fa) (238115 GST &M HIE L., GSH #u4 %
fibii 2 Z OFERTEME & R O BEIZ SOV TRET S L7z,
BAIIIZ I D GST IEMEITFR 44 1R SN TV D,
1,3-v/mnuruaxXroaH e LcGE, Ak GST ERICITRE
IRFENFRD b, HERIEEE D GSH XL GST &M 2 K@ & O 2
AW T, 1,3-V 7 n o 7 a0 XUEE Ot 2 figs < v, GSH
TR GST JEMEDIRWGRER R & T, ZREMEME ORE 2K R T
LEEZONTZ, (ZH18, 49, 264)

& 44 BHRRICEHT S GSTEE (nM/5/mg &B)

GST O HH L&EZ7 5 opNe NPEB TPBO
|y s £ NV

~ A A ) —u 83.8 ND ND ND
7 v MY A b —L 119 636 7.30 24.3
7 v MFIMRER R A 21.1 235 4.75 4.09
CHO #ji 3.22 208 5.91 0.36

CHL #Hla(DEDE) 13.4 639 2.27 0.61
CHL #ifa(DON) 9.43 784 11.7 0.68

S. typhimurium™ <0.1 5 <0.5 ND

CDNB : 4-chloro-1,3-dinitrobenzen

NPEB : para-nitrophenethylbromide

TPBO : trans-4-phenyl-3-buten-2-one

* . CERBHR{E (Creedy CL, Brooks TM, Dean BJ, Hutson DH, Wright AS (1984) The
protective action of glutathione on the microbial mutagenicity of the Z- and E-isomers
of 1,3-dichloropropene. Chem Biol Interact; 50(1): 39-48.)

ND : HlEE,
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(2) In vitro DNA &6 B

AR RER 1 D — S OB MRS R, PR ORI, BN & OER{L
WNZHRT 5 & S 4, SN R S 7o R B I IR 2 R BRI O &
T AROMRERER L O BIN T O E T CIIERFHEL RS2V EEZI BN
T&7, LML, 1,3-v7mraraX )

Din vivo TED FIHEET 5 (2 10) |

@ H&ETDNA O 1 AHEUIWAEL 5 (B 11, 12)
EWVIOIRFICED, 1,3-Y 7 mu a2 DNA LG T D aREME N RIR S
7-72 8 AFER CTlX. in vitro TAA|D DNA FEA DO ATREMIC DWW TR S v7-,

TR DNA & RIZ, 14C-1,3-v 7 rm a7 a2 % 0.22 mCi/mmol #1L T
4 WA % 2 _X— N LTSS, RENEME LR DOFE T R OFEFE FOWTHIZ
BWTH, DNA MIMEROEINIBIZE S e -T2, (I 18, 49, 265)

(3) v FRURHRIZE T HEBHRERFREHER

LM BN AMEHERBRICBWNT, 7y hEHAWIREER5RER [8. (3)]

TIFFMAEARIED . ~ 7 2R &2 Wl AL @&HlBr [11. (6) ] TIHAE
Pl R HEE Ky OVEE IV | R 3B T AR 3 58D B T2 72 b | IS 8 AR P I il Bk 3 20 <
72,

Fischer 7 v b (—®flE 6 ) 1T 1,3-Y 7 nuru~Xy [JFIK (BHKRIZ{K
=46.9%/49.9%. ZENMFHOFEAH) 1 % 0, 5. 12.5, 25 KT 100 mg/kg &
#H/A (5 ARIAE) Of&ET 3, 12 XiT 26 AFEFRERE AL, WONC B6C3F,
~ A (—HEG6PL) 120, 10, 30, 60 %150 ppm DL T 3, 12 Xix 26
HW (6 FFRE/H. 5 HEAR) WAIELS 8L <, HEAERkIC BT 5 GSH 2%, DNA
ARk GHfasEsE) K ONT R b= A~ORBEZFTM L, &5, 1,3-¥7nun
TR % 0, 12.5 KON 25 mg/kg KHE/HOHET 12 HRESRHEIRE OGS Lz
Fischer 7 v & (—FE#E 4 VD) O/ IE 0, 30 & TF 60 ppm DEE TR AL
<#FE L7 B6C3F1~ 7 A (—HEME 4 UT) Ol & OMEMEARGR A2 VT, 32P AR A b
Z~)UEIZ X B in vivo TO DNA Hﬁﬂﬁiﬁﬁﬁmlow“(*ﬁﬁéﬂfzo

PERRRER 31 D GSH JBFEILFR 45 (2, MIasEmith (ERkFE%E0 133 46 1
TR M=V ARBRIIR AT ORI TN D

EERURARRIC 51 5 GSH % i@_?ﬁ%\ﬁﬁcﬁ;ﬁﬁ%ﬁ&\b &LL%%EPL,EL%J&
WIZE BTN Uiz, MBS OV R b — 3 Rk LTI &0 28 ki
DIV oTe, Flo, AALEIZ XY DNA RO HEINILEE abszhfmwf:

CLEMNS | @M 380 AMEOFE BRI\ T RS ryfﬁfz{@%béﬁu 1 51
7-HAET, AFNTELGFEEEORA I =R L2 5O D TIERWNWEEZ B,
(M 18, 49, 266)
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& 45 EMHRBICEH (TS GSHIRE (HHREICKT 5%

e - B HIE(H)
i BSE 3 12 26 | 11 (Vs Pa
5 mg/kg A/ H 96.3 94.6 100 105
5 AT 12.5 mg/kg K/ H 88.1 93.8 99.1 102
25 mg/kg K E/ H 77.7" 93.6 90.4 112
100 mg/kg K&/ H 39.6" 91.0 107 138"
10 ppm 91.6 83.9° 85.3 110
& i 30 ppm 67.5: 77.1: 79.9: 119
60 ppm 72.3 58.2 58.3 120
150 ppm 50.3" 47.8 43.1* 147

a: 11 HiE#E G (1X<#8) L, &&&EE5 (X< 24 Rl g IS RUBHR I
*: p<0.05 (Dunnett #i 7€)

46 FHIRERICHE T HMIBIEH (FIOEEER b °

. B 5-HFE)
zﬁ": =
W BehH& . 12 "
Z v MF 0 mg/kg A HE/H 2.83 2.52 1.60
IINEE RN 100 mg/kg A H/H 2.05 4.52 2.66
7 v M 0 mg/kg A/ H 2.72 3.15 1.80
FH AR J4 320 18 100 mg/kg A5/ H 1.96 7.39* 3.10
B 0 ppm 10.7 3.90 2.98
~ 7 A EE PP
- 60 ppm 4.28 2.78 3.28
BAT LR - .
150 ppm 1.87 1.40 0.71
B 0 ppm 2.67 3.45 2.11
AR GOppppm 2.96 5.13" 2.78
MEE X bR : ' '
AR 150 ppm 2.84 3.15 1.33

a: BrdU i latz o &5 %
*: p<0.05 (Dunnett % E)

x4 BHBBICEIT TR TR -2 RIER

. B 5 HR(A)
zi\‘b": =.
v Pe b8 3 12 26
_ 0 mg/kg AHE/H 105 124 118
7w Mifa
100 mg/kg K HE/ H 110 124 121
. 0 ppm 1.09 0.31 0.76
~ v AR op
150 ppm 0.10 0.27 0.26
v R b 0 ppm 0.24 0.11 0.11
150 ppm 0.25 0.11 0.17

a: FHARAE A T O Ye ok Bz Bk
b MARRAEAY 72 oY E MO E SR (%)
*: p<0.05 (Dunnett % E)
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(4) v FERVEHESHEBFREER

Fischer 7 v & iz 2 FERHBMEFEMEAE D AMIFERERO [8. (3)] 12k
W, HHRIEARIE O HEINNFED b7, KBTI, 7 v FOIFIRIZEIT 5
BTG MEIR S DHEFEIC k2 1,83-V 7 na 7 a XU OBl O THRF &z,
27~28 H#RD Fischer 7 v b (—H#f#E 11 L) (24 = =—% — & LT DEN
(100 mg/kg (AH/H) ZMEENEEG L, 7 ARICHERAEL LG L-, 16
W ORIEGEER AR AR 2B %, 2 — ol (B%ER) | 1,3-v7ra”
a2y ([JFR (25 mg/kg (KE/H . BHMEAIZ1K5=46.7%152.5%. 2 E{LHEEGM) 1)
TG TERR E L CEBER O Y e e —4—TH 5 PB (80 mg/kg K&#H/H) % 4
[FI 303 8 JH gl Ak 1 4% 5 LT, BePEIE DS AMERBR 23 320 S vl AGREBR Tl
GST-P HUAR CHREEMMFANTHR M S5 2 BMIRE OH M OB FEIE NZ BrdU
THE#k S 415 DNA G AEEDS I OFEEE & ST,

BrdU fEkiE 803K 48 IR STV 5

K5 Mt BRAE C iﬂﬂ%xf&(}tt%%ﬁém@ O HNTEN, 1,3-Y7ma s aly
BEH CIIHEEICAERZIITERO Lo T, BEHIM 4 KO8 D
AUZENTEH, FHOIZIZT2EY (—# 9~10 6) THFMIEMRIENGRD Hiv, BE
M OFARITH G FE B 2T DR o T2, PRI A OFE R, 1,3
vrnuaZaSXUREREO 4 KO8 M, N PB #5800 8 &5 T
li(ﬁTP&%ﬁ%% BT % BrdU fEFEES A BTN Loy, FEWZI

TNV T oG E S DNA G~ EITRO bR T, 4 B 5+4
ﬁ%@@ﬁ@DNAéﬁm@ﬁﬁ%ﬁkﬂ ETCHoTZ LD, TH ORI
A EEZ BT, £, g 720 o GST-P Gt & O GST-P &M ia s o
B OBFEDHIE S 7=k R, PB #6558 Tld GST-P BB SR O 8 % OV FE )
AEIZHEML, GST-P [2MMREOBIEEITR D bikhrol, —F, 1,3
Vruru a5 RETIE GST-P B O M OFEICEITRD bl
F°. GST-P VMR O OEENA BN Lz, BEMRZIZ. W
DGR T S M IR & A% L~V E Tid LT,

LEDOFERN NG, 1,3V 7oa7aXr o528 0 7y NOFET GST-P
FEtEIR OBENMEE SN D Z R ENTZ, (B 18, 49, 267)
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Z 48 BrdU {R#E%H

511 & 5-8F GST-P el | GST-P FEEAtaE IR 2SIk
(e U 13.9 6.6 1.21

4 58 13 7aaras 15.6 14.5* 1.50
PB 14.6 5.0 1.66

4 3R Ra el R 13.5 5.7 1.25
+ 13 7aaras 13.9 4.3 1.33

4 fEE1E PB 15.3 2.7 1.60
Ra el R 13.5 5.7 1.25

8 1A fH] 1,327 a7l 12.8 12.9* 1.27
PB 13.0 10.3* 1.44

*: p<0.05 (ANOVA #% Turkey post hoc FiE)

(6) ¥ RAzRAW-IPREXEBIRHER

B6C3F: ~ 7 2 & AWM AIEL FTIC KD 2 FEMIEMEME/3E S ARG R BR
[11.(6)] ITBWVWT, i~ o ATHKE MIERENRBD Sz Z Enb
B6C3F:1~ 7 A (ffA#E : It 4~6 VT, XHIREE : #E10P0) (2 1,3-v 7 ar 7o
v ERANIEL T URIR (BHMEIZ18=46.0%/52.1%, ZELHIOAEARE) 0,
10, 20, 40, 60, 90 XX 120 ppm. 6 HffEl/H, 7 HRE/E, 15 HE&EHIE< #&]
L. 15 HBOIEL FEHARE DIERFAOICERM U €, PR EHER IC OV TRt
=Tz,

BHREGRECBIT D 1,3- Y7 na 7 a XU OMPEEITE 49 IR ER TV 5D,
WTNORGEES 156 H HOIX @EBAMERFO M AR EILEERALLFTH Y |
14 HEOREIESFEIZL D 1,3-07 nua a0 0ZRITEO b o T,
20 &0 60 ppm & GHEZIB W T X BRI 1.5 K25 6 RFFIZHNT T
HREE DS Lo DIkt L, 120 ppm # 58 TIXIX < #EBRLGTE 1.5 FEfl 5 6 I
2T Tl RPN B Uiz, X< @R L PRE () oRRE 77 71
L7c & ZA XK ERE 30 ppm FHEICEM S ZFFOR v r— A7 4 v 7 HAER L,
30 ppm ZH 2 DX FBETIXMHPEE EAOHE N KRE N7, 1,37 R
TSI FEIC GSH I k> T S d Z Enh, 30 ppm i 2 2 AIE<
TCIXGSH Ik aR@nfiL Cnbd tExbhiz, (B 272, 273)
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49 1,3-Honoo7oXROmbERE

R X< BN 2 | BRIMAFR P 1. R (ng/g)e _
(5 1H)) (43) JAEES ZHK =
0 ppm 6 0 <LOQ <LOQ <LOQ
10 ppm 6 0 0.360 2.71 3.08
0 0 <LOQ <LOQ <LOQ
1.5 0 3.94 16.4 20.3
3 0 1.92 10.8 12.7
20 ppm 6 0 0.968 7.19 8.16
6 5 0.329 2.40 2.73
6 10 0.225 1.52 1.75
6 15 0.170 1.22 1.39
6 25 0.093 0.699 0.79
40 ppm 6 0 2.93 20.0 23
0 0 <LOQ <LOQ <LOQ
1.5 0 20.7 89.7 110
3 0 18.0 77.3 95.0
60 ppm 6 0 14.2 63.5 7.7
6 5 3.43 25.7 29.2
6 10 1.74 12.5 14.2
6 15 0.544 3.63 4.17
6 25 0.240 1.86 2.10
90 ppm 6 0 47.1 251 298
0 0 <LOQ <LOQ <LOQ
1.5 0 20.8 146 167
3 0 43.6 244 287
120 ppm 6 0 63.3 283 346
6 5 26.2 203 229
6 10 12.1 115 128
6 25 3.96 53.7 57.6
6 40 1.98 21.7 23.7

a: 15 A H X< EBALAIRE D D DOFRFH

b 15 A HOIX B TH% D bEIML E TOREH

¢ SEHMHE

<LOQ : TERFR (K : 0.03ng/g. Z1k : 0.05nglg) LLF

(6) 28 HERESHERER (Tv k)

Fischer 7 v b (—HfEE10P8) (2, 1,3- 7m0 24.2%~A 7 7
7L BEI A 0, 2.78, 8.38 KX 26.7 mg/keg AHE/H O E T 28 HMIREE#S-
U CoH m sl s Bl S v, Bttt LT, 2o/ m 74+ A7 7 I NgE
B GRABR 24~28 HIZ 20 mg/kg R/ H CHEEN®ZS) NI onl-, ¢#&%5H
Aic e VaRiMEk (SRBC) ZFARNEST L. & BRFICIREFIREE 2> OB 21T
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> TIiEH O SRBC #FHE1) IgM #iik73 ELISA IBic X » CERE S Lz,

AR 5HEC 3B C SRBC HH1) IgM HUARE ISR EITRD T, MR MK
OB R B2k 2 B B 3B i/ dp o 72, 26.7 mglkg R/ £ 5RE TR E
NN M OB &I D38 BTz,

KRG Tl O CRERMEITRO bR -T2, (B30, 32, 49)

(7) ABRXERIZEITHIHERER
1,3-7un a4l onWT, £ 50 OBV T —H_XR—2 &R\ AFEL
RSB N 320 S 4, B MK 2800 (@MW a AV -irge, ERarsess)
IZR%M4 T 5 & L CTIUE ST AKSCHR 640 (7 —# X— A% TOERMBEE T,
UTRC, ) @95 9@MABRINIiL, U AT EHEREN BRI 6,

£O50 WESNFEMIHTIEHEDAFICEZIET DORNEH

T —HX— R4 eSS INFRSUHRER
Web of Science 2014 4~ 8 H 26 H 48T # 2
(Core Collection) ~2021 47 H 3 H
2006 -7 H 4 H
J-STAGE ~2021%E 7 J1 3 H 47
STN Toxicology Database Cluster 20041 H 1H 106
& X Dialog ~20144F-8 H 25 H

a : Web of Science (T K D AFEENIT 2 MEG SN T-MmBOAFHE (EEE2ET, ) .

F 7o WA FHIBERE ERR L 72 E RIS H SN TV A AR IO S B, &
MIKTT 2B MEDO DB Y T D AEK R 34 3 Y R 7 F BB SR H S
72, (&M 268, 288)

A E ) & O AMEE OBLE N DR TUTSRER, LM OV T, B
Rt e BRI I AR STk 13 [12. (B) 1 2 L7z, 7>\, [13. (1)]
\ZRCEL LT,

13. EMIBITIHR

(1) ZEFHR
PEH SN E SRS S T 5 CHRICHOW T, 1,3-Y 7 mr FaLr~niE
iR L AERER R L ORI OV TTRET L7,
FEEEEEDHES: () & OBTESRET S e F22 30k, BED A 1 #H, Al
SRS AU 1 R, ARRRTEEESE 3 WML O AR 2 R T o T,

6 [ARIEROINE, BINEDZODOHA FT7 A4 (HF3EE9H 22 B BKELE BEEMES
DEESRIRRE) | ITESL,

TR B OB SRR B 1 A AR STERO B M OWT (SF 343 H 18 B g —
HFRESRE) | 128D Bt
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D BEMALEDOBEE

KEH Y 7 =TI OEEMI BT, 1,3-7na a0 i B
X< & EHEN A & OBIEDMEFIXTRIFIEIC L 0 Gt S vz,

HV 7 =T 3 EF (Fresno. Kern &\ Turare) |ZB\T, LT —%
~N— 2 (1989~1996 ) L 0 2 L 7D A SE T 1,002 il J2 ONEEDS A FETE 5]
2K LT 1:10 TT U AIRATZIED ASETH] 10,022 Bl 5 B, AL OHE
JE DR S 4072 950 51 J TN 9,435 il & Z AV EFUIEBIRE L OSTIREE & U 7=, pREfE
G T — 2 _X—2 (1972~1989 ) 2LV 1,3-Y 7 an a0 R HEEH
BABEZSHNHEE L, ETHHEANIC L D REZE OIS BREEHEE Lz,
13/¢”2H7H”»/i<$EUIbUE]{L%i< BERE. TNLLT 2RI <
ELTEGA (BERASETH TORBERIL 13041 | 1,3-7ruarm X iF<
%k%ﬁh%tk@%_ﬁﬁ%%_ﬁﬁﬁ%L IRO LN (v Xtk
8:1.48, 95%CI : 0.95~2.31) , Z D ) BLIETHHETIC 20 FF 22 CTEEL T
W ER (BERASETHITORX S BT 107 61)) 1ZBRE LSHAIX, 1,3-07 1
07 a0 E R EENAELE & OBITHE R ﬁﬁﬁﬁ@%@wmﬁgm
7= (v RX8:1.89, 95%CI : 1.13~3.15) 7, ENJGERIZZRD e o Tz,

ARFFEICIE, BEIE < BEMNMEFTHIESWTHIES N TWA Z &, BIRFEH
WMET —H RX—R WD HREOFREMEN H D = & AEKRRE ORE, WY D
RAER T BB SN TWRNWZ EDRARH D EEZ BN, (B 281)

@ FILIRAA & DREE

HFHETIVT 4y aaE7 (BC) MIZHBWT, 1983~1990 HDih
W ABGRT — & VT, BN ABRE I L CATERNE 2 & T B BRIR A 28
FhE Sl ZOHND, BISLRNS AR 1,153 Bl L OMFEli 2~ v F L7oflls A
B 3,999 %l (96 113 il ) Y 316 Bl EHENEREE) 2L T, 1,3-v 7 nm
TR e E e B FE AN IR A & O BB DNE B FRAF RIS X0 Bph &
i,

1950~1998 FD BC M F 1T 5 ZEZ RGUT T3 I1T < #1751 (Job exposure
matrix : JEM) ZBHFE L. EADOAEREICY TIZH T, K 180 FHEA DR A
IZOWTOEANBRBEIZS BEEZMHTE LT-, 1,3-07na 7oL, E
BIRER OSKBRBRIC BT D2I1E<EH Y OBI23 6 fl (0.52%) LT 19 ] (0.48%) T
HV., 1,37 unra X EERIN RS A DORE L OMICHEFIICH R
ﬁ%L_nm@%%imhot.Of/xm9 0.90. 95%CI : 0.34~2.38) ,

AR i< ZRMiNH R AICE S 2 b, A RERTEH RN
A%%T%é_k FKBEHYDEENRNZLDORARL L EEZ BN, (B

Séﬁﬁﬁimowf\%émﬁm®\%hﬂ?@i%&ﬁﬂ#éﬁyi%o
9 IS BEH Y DEIBIZHONT, JEBIBEO BB T 54 v Xt (7 v o — VB E, WS 4 %
L7-iisERE 2, ) o
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M 282)

@ RS EE L DOREE

KE A Y 7 =T OB VT, 1999 4F 10 H ~2000 4 10 A I RE
TAREERTAFZE o & — DGR S, AR D HAR 7T E TE S - 1t
2556 NDFEFEH Z X5, INORIEMEHAMRE T — & ~—2 AmT —# %% Hn
T, 1,3 Y7 un a0t ARROFRES & ot (B E
JEETOMEE : 3, 5 XX 8km) & FHEOMAEFRE ONEE KA - ZENE & DR
B 3R — MMFFIEIC L 0 R S vz,

1,3-T 7 mr 7 u Al R & O & AR fE U ONEE RN - ZEDE &
O BEIEERD SN o Tz,

AMFFEIC i\%%i<$aﬂ%%% HEE SN TWD Z & [EEHLS DS
TOEFLSFRITBESNLTOWRNWI LEDRARH L EE 2 LT, (B 283)

KE ) —A2 e T A4 FIMERT = A M AR—=T =T MIZEBWT, 1992~1996 4F
HAENOHBEARY T MEO L 374 AR OXREEE L CESiEEED 1
2,803 NEXGIT, KERKAEWE 70 7T 2AOKRKTEET — X 2 HW T,
1,3-v 7 mu 7 uxXr 2B RKIGRE~DOFEERIL & L BAA~Z T 4
iE DFIE & OO BB NEF R RRBFEIZ & 0 Bt S vz,

1,3-v7ruara~U i @EEHBBAANRY N T AGEE ORMICEETRD iz
no Tz (Zl‘/XJZI: 10:1.9, 95%CI: 0.8~4.8) .

AW, X BENPMBENICHE SN TS Z &, BELGIIOBE#NEE
éhfwﬁw &L ZENE . RREEOZER T RERB I N TWRWNT & DR
Wb EEZEZ2 N, (& 284)

KENZBWT, 1994~2007 ORI 1 ALLEHEEL, 2 ALLEOF#23E B

AT NTMEEBMSNTWAREEEZXNGIC, KERKAEEWME 07 7 L0
REHPRET — & 2 H T, HAERRORTIGYREE L BHARY T LEOFRE
CEGIRE 1,540 A, HRREE 477 N) . P ASEMERE (SRS, 1,272 A) LKUH
PAANY N7 AEEIEE (CSS, 1,380 N) & OB ANERHRAFIEIC X 0 Bt
iz,

1,37 e r7a X K @&EBAANRY N T A EORICBEEIZERD H i/
Dotz GEIEDF v X 11:1.00, 95%CI : 0.95~1.05, SRS 2 =27 DAL -
020\95%CI~044~084 CSS OZ&{LE: : 0.02, 95%CI : -0.03~0.07),

AR, X BEDSEEMICHEE SILTVWD 2 &, BBIOMTRET ORRFES

10 R EEEENEWES (80 R—k X A1) DIRWES (20 83—k XA 0) IZxT 54
e,
1 HEARNY R T AEEZW ESNT-SMNEOZE SN TWARWRBIZRTT 54 » XL,
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JEEHDIERPELN TV RWZ EDRADR DD LEX BN, (B 285)

@ MRBEELOBEE

KEH VT 3 =T MO BBV T, 2006~2011 4120 BIZ X 0 Kea
%%%X%Lk%%SEBA(kﬁ¢@1&97mmfm&yﬁﬁﬁ%wami
B3 58 ZRRIZ, EPA BARKIEKET —FX—2ADRKPRET —X

Z HWT, 13/ﬁmu7um/m@i< gl E L OB N — A7 1 A4 —
N—RFRIC L0 R ST,

KEHFD 1,3-v7uaraXUgE LRI LY BN kEZ2 LBk
2l %%YE@%ﬁ%mm@%%ﬁL(ﬁ/xﬂzm 1.14. 95%CI : 1.12~1.15,
ﬁ@E\Nm&U¢N25@%@ K BMIER)

AW, XS EEPBBENICHES N TS Z & [F—xgE R
%Lt_&%z%fﬁfwtw EDIRARH D EEZ BN, (B 286)

KEHV T 3 =T MO EEHERIC IS T, 1999 4E 10 H ~2000 4F 10 A IR
FRERERHMAF I o Z — I Ek S d, AR O AR 7k E TIEBF S 1t
294 NDFEEH ZXIT, INORIEMEAMRE T — & ~—2 AmT —# %% Hn
T, 1,37 un a0 B AR O RS & ourtEtt (B350 61F
JEETOWRE : 3, 5 XX 8km) & FHEOMiikERE, MR ERAEIR K O B R ) &
DBFEIN 2R — MFZEIC LV Et ST,

1,37 au a0 RS L Ot & O MBRES & ORI BhE X
D %ﬂf£ﬁ>o 72

AL, XL BEDSHEEMICHE SN TNWD Z &, FEHESOYFTTO

<%M%ﬁéhfwﬁw:k@@ﬁﬁkék%z%hko(5%2&)

IS OEFE, WY 1,3-Y 7 un 7 aSXr ol NI HIESH#EE
%%%@k®%@#@déhf%@ —HEOMETIE, 1,3-YV7rne e E
ix & HG (RR%E) & OMICHEIFIICAEREOREENRO blzny, X<
ﬁa@%mﬁ%ﬂ®%%ﬁﬁgka¢®F7 H BT EMEITAT O T
WD &I B EEREE L OB RO LTV IRWIFE S EEAFAE L,
ERR—HTHoT2Z LEOHBENS, WTFNOHES (FIFR%) 2oV ThH, 1,3
vrurua a3 EEORREBERICET HRHLIA T3 Th 5 L LT,

12 REFD 1,37 anra XU RED 0.01 ppb EHICET 54 v XL,
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I. BREEEET

BRICETT-ER 2 W T, B 13- 7 un Fal ] O 28m
RN LTz, 555 MIDUGTIC Y 72 o Tk, BEEEHEAIC IS < FFAEMIZ AR 5 Pl 22
ENREIN TR, BHKEANS, 2MEROFEERR (7 v ) | HAaMERAR
PRER (T v RO~ R) | Bt O RliE S OVAFE ST S EE N 7
IR &7,

A WA I B W T, mEDT A MTA RTIA4 NESETEINT
WAHRBR LR SN, 1,87 a7 aXrofRE - 7 e 7 7 A Vi)
IR TE 5 2 L h, FHMIEZATRE &I L7,

B SRR B ARSI 1, MR I O W TIIRR & U TR 0 BB RBR D5 B D I
ZRAWTWDEN, RFNTHBEOEVHE THDH Z L 2BE L, WARGHABROR
RIZOWTHFHMOxG & Lz, 7ok, MARLGRERIZE T & 5&ZIZOWTIE,
& 1 i B B HURE A Wz,

UC THEGR L7- 1,3- V7 v 7 a XU OB R, WIhofmics
WTHREND 1,3-V7 a7 a X OFBIIMETH Y . KEBD IR
ELTHRVIAEND EEZ LN, 10%TRR % 2 51D iz o 7=,

1,3-Y7unraXrEgiitgbah L LcB3E, RE, REICB T 2 1EmiE
HRBROER, WTIhoERES ER&EBRRH CTH -7,

UG THEFR L 1,3-Y7ana a0 v b E AW T-E RN ENRERER OfE 5.
B[RRSO % 5-1% 48 RN 1T RN ERIL, D &b 79.3% BT ST,
P55 48 Wefit2 12 831T B isan M OSHAR TP 7 B O IR FE 1R < . AllE R OB Tk
R NS T2, WIS 1.5 pglg Rl Ch o7z, PETEC/HhTH Y, Fh51%
48 B CIZIFERITIR, ER OB ICHE S Nz, BCRPICEEt SN, R
Fiz 1,37 7a i@ snd. FEREMmIID Tho7,

BHEEMERBRE RS, 1,3-V7na o BHEIC L2888, EIcE g
R ERGETE R OV bTE) | R (BAT BRGEREED) KOV (&) (2588
DIV, BIHREIZKTT D2, AT, ERICB W TS L 22 28 EE LU
EEMEFERD b olo, ks, AR AENRRIC O W TR, BOoRbick s
BN ER SN TWARWRS, Ty FEFAWERAIEL @I X 52EmENEER R )
BB S OWRIERIZIE DWW THEE L72AE R, WA < 88 CHEE S 7 A5l
AT MERBR O E R AR ET, BRYEERBROBREEREZ TR S 7w &
L7ze B MIBITDEEIZHOWT, 1,3-Y 7 o7 a0 i %@ U BRIk
HIERER B~ OB S Z R T HT RIT 2o 72,

TS AMERBRIZIB T, WERED 7~ N TR RIE O3 A B EEEIINANGR O H A,
F 7o, MEED ~ 7 2 THIAE SR MR O 58 A BN R bz, UL,
B ORAMFIBEEFIEIC L2 b0 L1 3E 2 <, FHMBIc S - 2R ET 5 2
CIIFRETH D EEZ b,

BRSO D, BEDTOIX BRI E L 1,8-v7rn7aXy (Bl
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k&M H) EFRE LT,

FRBRIC I T D MR EEIIR 51 12, HERAKRLEFEIZIV AT LMD H
5 MR S IR 52 [TIRENTUV D

7 v bEHAWVWE 90 H R riﬁan BB [7.(2)] RORABERBRO

[9.(3)] OREHICB VW CEFREENHETE o720, KW EMT, o,
X MﬁEﬁHETs@ﬁméht 2 F BTN A RBOL VO (8. (2) KW
()] ITBWTEEMEENEOLNTWVWDLZ D, 7 v MZOWTOEEMEREITE
%frbfb\é EEZ BT,

FREBRCHEONTEEEED O bi/MEIX, 7y MEHWE 2 FERIEEEESE

AMEBFERBROD 2 me/kg (KE/H Th o727, T v b &A= 2 4ERE MR/
%EV% PEOFERBRQOMEM:EN 2.5 mg/kg (KE/H TH Y . ZOEITHEKEDE

LD EEZDBN, Ty MIBITHTWEMEIT 2.5 mgkg (KE/HNZY EEZD
WLO LDz &, ZTHaRite LT, Z244%%8 100 ThRL7- 0.025 mg/kg
RE/H 2R — HEIE (ADD) EE LT,

AFNCBNTIE, BROFGHEBROITZ, BAIXSEICL 23R IR I T
WD, ﬁ”%ééé%}%ﬁ%*ﬂ?ﬁ%%ﬁﬁ/\ N INEEE ﬁ%ﬁ@ﬁ%ﬂﬁ#“@i
Bl G LD EL RS DI iaﬁ@]fiﬁb\k#ﬂﬁb Hi[E & 5-EIZ X 5B DK
Gl _étof TR OB G I L DR OEREH D Z L b ulo

L7z o T, 1,3 v7Zuenr7axXrORERAOKRGEE LD AT 5080t H 5
EIEEE T A EENED ) bi/MEIX, 4 XA 2 B A EERERO
20 mg/kg (KE/H CTHH7=Z LD, ZTHERHLE LT, 455 100 TR L 7= 0.2
mg/kg KELZ2MSHRAE (ARD) ERE LT,

ADI 0.025 mg/kg K H/H

(ADI 3 ERAE L) 18P FE M3 S ARG R BR
DK @ DA A

(BN FE) 7k
(HAR) 2 F-fH
(Be5-J715) SRR
(e 2 ) 2.5 mg/kg K E/H
(%50 100

ARfD 0.2 mg/kg K
(ARSD % EMRIE £} S E R R
(BN fE) A X
(HAR) 2 I
(Be5-J715) SRR
(e 2 ) 20 mg/kg K/ H
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(224550 100

<BE>
<EFSA (2018 4) >
ADI —%

*BEEMEIRD T 2 v v T ORD . FHIATER L TVRN,

ARfD —*

*BBEEMEIRD T 2 X v v T O FHIATER L THR,

< kE (2019) >

cPAD 0.025 mg/kg A H/H
(ADI 3 ERAE L) 18 PR3 S A OFE R BR
(BN FE) 7k
(HAR) 2 FfH
(B 5 J515) REE (A7 ah 7 kL)
(2 ) 2.5 mg/kg K E/H
(e 2R %0 100

aPAD WEONT L

(PR 24, 25, 269, 270)

E<BERICOWTIT, YeHlifs RABiE 2 TlEZ kL L, RTHZ

LD,
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=51 EHRBICBTLIEEEES
R M B (mg/kg (RHE/H )Y
B R A (el {f@a) BREAEES B
878 B S PRES (P 3 x)
F v b 0. 5. 25, 50, 100 | H#fE : 5 R - 5
90 HfH
it WERE - BT RSO R | MERE ;A RO R
PR ER D bREEE L ML | BB AR OV TT
1 1
0. 5. 15, 50, 100 | #f : — o —
M ;5 M ;5
90 HfH
A e - AREEEE BN H] e - AREEEE BN H]
RO W AT E RSO AT | M B RSEO AT
HE S O LI A | A OV JECH e 2 st
W ONZAREEHE NPl (AR NN
0. 2. 10, 25 WERE - 2 R - 2
2 i WERE - RIS O B2 | MERE - 5iE O R LR
2= W, IS OMAILIT | @k, 7iE OM{LTT
FED ANE S S
A HBRO
FER AR B FER AR B
720N) 720N)
0. 2.5, 12.5. 25 | MM - 2.5 MR - 2.5
2 MERE - OREEIENPNH], | MERE - (REEHE NS
e F TG B L ORTEREIE | TG 8 & OhTH B K
FEDS ANE N aRERAD N aRERAD
PEERERO
R e JB e 8 A A R e JE e 8 A A
HEN) HEN)
2 BTN AR B | MERE : 2.5
DL OVDQDHE A
0. 5. 20, 60 ppm | FEM, MELE . 18.5 BlEMY, MEKE : 18.5
(Be5-Batkte 7 H IREh : 55.5 IREh) : 55.5
Ei))
0. 10, 30. 90 ppm | EEY BENY)
(%58 HLI) M AREEENBNE], B | KE KRG, S
9 i {% W bRz Rk« 2 - L&t@i - oM
A 0. 6.2, 18.5, 55.5 | % . = Ri=y)
e g | B2 8 RSO | I )
6 O P G- B R AE) B - EmERT R L
HENY - BT R L
0. 3.1, 9.25. 27.8
(i & ORISR %
EIE LT HEE MR (%%ﬁlﬁﬁb \ZxF9 o (%%ﬁlﬁﬁb (kT
EHE) YRSV AWANAY) YRSV AWANAY)
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M B (mg/kg (RE/H )Y

e 5 =
ELZ/E R BNWEEEES 5
(mefleg I/ | e wpmaas s (s ko)
0. 10. 30, 90 ppm | FE : 25.9 FE - 25.9
feUE - 77.6 faUE - 25.9
0. 8.6, 25.9. 77.6
P (RO EE FEEhY) - (REEEINENE], | REEWMY R EH IS,
© ﬁ;@ 1) PR R ORI | 1A UMK )
o ]”\ 3 @) R FErERT R L R AR E
0. 4.3, 13.0. 38.8
(Wi & DRI R 4
ZELT-HEERE | (BABEIRD LN | (BHRIETRD b
) 720N) AR
0. 20, 60, 120 ppm | FFE : — REM - —
fRIR : 51.8 JRUE ;104
0. 17.3. 51.8, 104
P (B B - s FEN) - IREHEINENE] | REEMY - (REEEINENE]
me |1 R OVE Al Bk et o Bk 0%
(%;\;f< )a W MEE LB L | IR - BmiEET R L
0. 8.65. 25.9, 52.0 | FEAEH N
(i 2> & ORI R %
%Fg L/fijﬁfﬁﬂ*ﬁﬁg (1 Tﬂ:/ infg\&) %h (1 Tﬂ:/ j:nt)g\&) E)h
E ) 72\N) 72\N)
0. 10, 30. 90. | M : 17.0 H : 5.7~17.0
150 ppm W : 17.0~51.1
MERE - OREEHE NN H] %
0. 5.7. 17.0, 51.1, i ) S )i A5
85.1 (—%Hg e LT, 30 | M : (SERAE M O
90 H i (o5 E#E | ppm UL EREZ O 90 EHRGE TR
ﬁ%‘dt@ﬂﬂ i) ppm LA CEE Rz
PR 2 DIALFRD BHiiz)
0. 5. 20, 60 ppm | MEHE : 11.3 HERE - 11.3
o 4ER 0. 2.8, 11.3, 34.0 | MEHE - (REIEHNHNH] BERE < R EEIEINENE]
by | OB RS B 1R IR
g | B (WA E LT, 60 | ML UM AR OSKEIE
22k ppm M C Sfze THRHEAL
CEAECE) | G i |
EELTHEERIE | BERAMEIIRD LN FER TR B
) 720N) 720N)
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M B (mg/kg (RE/H )Y

SR | <mj?§%m) PR =P 5%
grks P g — P R (f23% |3 )
~ 1A 0. 10. 50. 100, HERE - 10 HERE - 10
90 HH 200
A A HERE « T D fa b T | R BT O LT,
HER(D MHEORT @R | 508 ORT EREIEK
90 HF 0. 15, 50, 100, | MEME : 15 MERE 15
o 175
ik Siees-2 s ) " ) "
SBE HERE - ARTEHINE | MERE < REEEIE]
0. 2.5, 25, 50 MERE 2.5 MERE 2.5
et R T R
g OMEAH R OB L)
Prawts G AN DL | GEB ANEIRED B
720 720
0. 2, 10, 25 HERE - 10 e 25
M - 10
. HEEREE « BERE O RS TAL
1%\2; EE (hyaline change)%s e BT R L
o e - BRI DTS TS
GEDAMEIFRD B | GEMAMEEERD B
720N 72\0N)
0. 10, 30, 90, " 31.0 HE 2 31.0~93.0
150 ppm H : 10.3 H : 10.3~31.0
0.10.3.31.0.93.0, | M : (REHINPNHI%E e AR EARAEAE
90 HIE | 155 M RIS T BB | ME - Rk T B
MR | G p o 5 B | i N5t
TR 2 1)
(—RAL L LT, 90
ppm M T & F Rz 0%
LA B HL7)
0. 5. 20. 60 ppm | MEHE : 5.2 e - 5.2
yen 0052 507 620 HEEEE - ERE F R B gm:%%iﬁﬁ%%
1@k <§§ HEGRBS e L. 20
seniipe |0 ppm LA LR < SlE o
fif-& @ik EALAFRD BiT)
(W AIE< 5B)
GRS SR | & A s
A BT A BT
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5 M B (mg/kg (RE/H )Y
@J%*ﬁ git“%ﬁ (m /k {Z’KE/H) ﬁuuﬁi?é%\ 7;;%%
878 B S PRES (P 3 x)
7 0.20. 60, 120 ppm | FtEI¥ : 12.3 a1 : 12.3
IR : 73.5 IR : 73.5
0. 12.3. 36.8. 73.5
7 g (R B#hy . (KERD LY | BEE o (RE BN H]
Ny fiE) NG IENE] R FEMERT R L
CINESE S B - BMERT R L
(T IEITR D B (EETEMEITRD b
720N) 720N
£ X 0. 130. 380, 1,000 | / : 4.7
ppm ;5.0
90 HH
2t HE 0. 4.7, 14.5, | MERE (KBRS INHDHISE
mERE | 40.9
M : 0. 5.0, 16.2.
41.4
1 4E R 0. 0.5. 2.5, 15 | Mk : 2.5 MERE : 2.5
&t EE M
FRBR WERE - REEIEININWISE | MERE - (R EEEE NI 2
NOAEL : 2.5 NOAEL : 2
ADI SF : 100 SF : 100
ADI : 0.025 ADI : 0.02
5 v k2 R | e
ADI ZE Lz s et | /7 "2 T S
V@ DA FMh S
ADI - %?@*EITEE&%\ SF : %24(%%. NOAEL : #E5 &
— EEMRIIRES NN o T,
T e S e R O o)

FEAFIE LT ea b U VAN S 7 B A
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x502 HEEORSFICKVET LAREMEOHLIEMTES

& h& ﬁiﬁ%&U%ﬁ%%%*ﬁ*
BfE AR (mg/kg R X1 Bi#Ed 5 RaA > k1
mg/kg K/ H) (mg/kg A 1T mg/kg {ZIKE/ H)
7 v b 100, 500, 1,000 MERE © —
AR
MERE © T
i - 300, 2,000 i+ —
MR
ME R, BRSEBNMK T
it - 300, 2,000 i+ —
MR
ME R, BRSEBNMK T
~ A RS 7;%(:)0\13(\)0100\ 30, 100, | % : 30
(—fBetRaE) N
- 7»~:/7&U§%$@ﬁ?
A X 0. 10, 20, 40 WERE -
2 W i Sk
PR HEREE - O FE B EE S (- 2 A L
)
NOAEL : 20
ARfD SF : 100
ARID : 0.2

ARSD #%EMR LA B

A X 2 3 [ A wE R

ARfD : &Y fﬁ’ﬁﬂgﬁﬁg SF :

DRI ”';fé?rbfcﬁﬁv) 7o
PEETHRO b ErmEiT R ait L7,

1 - flf/J\
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<Al 1

L B0 R o >

ke 19757 o=
MA. S-VAIRTFT LA an-2-F a2 -1-1 /L-N-
D AT T — LR AR TEFINATA
1,3-D-MA
SAIRNT A8 7 uu-2-Fal 1A JL-2-
E SO, DDALEKFY FE | 7TE M7 F2E FaFo LR L-mF)L-
ANVHRF VR
_ VAINTG A3 7T UNTIva—)
R > A-3- )
GH | YA/ 17> 2-3-CAA (LRI R T Y282 1 19T 1A )
1/Jd VAR5 A-3-CACryl | A/ NTF v A-83-7 a7y 7 ULk
DCPO | — 1,3-v7/nrnr-1-7ua X4 %R
3B ke%v 7 ,R-1,2-4 -8 A-N-
2,3-DMC FRFLL AT A
- R v 7aRr-1.1-4 - A-N-
3.3-DMC | — 3t FrFor7Fa/N-1,1-1) N

TEFINATA
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<HIRK 2 : A ESEIE R >

([ AR
A/G TNTIvITaT )k
ai HEhpksr & (active ingredient)
Alb TNT I
ALT 7’7’::—‘/7‘1/ %?y/f<7:nv7jf ]
[=7NZIVBENVESRET AT IS —F (GPT) |
ANOVA | 538U
aPAD acute Population Adjusted Dose
APTT TEMALE Y b u AR T T 2AF
AUC SN 1. PR — PREET R T T A
Bil vy res
BrdU 57 aE2-TAFVTY TV
ChE aY T RATT—F
CK J VT Frox—8
Crmax e
cPAD chronic Population Adjusted Dose
DEN N=fru vz FL7Iy (V2F=rr V7 IV)
EFSA RN £ i 2 4 B
Glu 7va—A (k)
GSH TNEF T
GST TNETFH -G NT AT 2T —E8
GST-P MR TN B FH -G RN T AT 2T —E
Hb ~EZrey (fadkE)
Ht ~v b7 Uy ME
LCso PR EIOIR
LDso PR B
MCH SR AR L3R i £, 3
MCV SRR I BR AR
PB T /) eEZ = (FRUTL)
PHI B HINFEE TD AL
PLT IIRANY S8
RBC IR EREL
T2 TH 2% R0
TAR G (L) fdtee
T.Chol ol AFo—L
TG N ZUEY R
Tmax I v Uit B B R ]
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W& PR AR
TP R AE

TRR MR BE T RE

UDS AREH DNA 55k
VC B =L LN A — R

WBC H 1 ER %K
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<BIHE 3 : EMIR R R BR A >
D1,3-v7uvuara~Xr 97%iHA|

1EM 4
GHE I 1E)
(I HTERAL)

SR

fift
JL36)
71k

=
B
&
5

%

[&]
%
(=)

PHI
(F)

FerE i (mg/kg)

NI HTRERE

P HTEERE

71K

Ek

71K

E-R

Fer i

T fE

e

T fE

Az E

T fE

e

FEME

IV
(& ==wnR)

(R32)
WEFN 52 4F FE

xwIHb

(b %

(R32)
MEFD 52 &

30 L/10a
HETE

59

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

36

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

¥
(ha%)
(R32)
WEFD 54 F %

oD
(FHh)
(H50)
WEFN 53 4F fiE

30 L/10a
R

55

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

50

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

X b
(hE%
(R30)

WP Fn 56 455

IV
()
(R32)

WBFn 56 4F

30 L/10a
HETE

49

<0.001

<0.001

<0.002

<0.002

<0.001a

<0.001a

<0.001a

<0.001a

43

<0.001

<0.001

<0.002

<0.002

<0.001a

<0.001a

<0.001a

<0.001a

PN A
(& Hh)
(FRHR)

MEFD 52 &

PN A
()
(HEE)

WEFn 52 4F FiE

30 L/10a
R

80

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

91

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

80

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

91

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

PN A
(T )
(FRHR)

WEFn 55 4R

PN A
()
(HEE)

W Fn 55 4R 5

30 L/10a
HETE

73

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

65

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.001a

<0.001a

73

<0.001

<0.001

<0.001

<0.001

<0.0012

<0.0012

<0.0012

<0.0012

65

<0.001

<0.001

<0.001

<0.001

<0.0012

<0.0012

<0.0012

<0.0012

A A

30 L/10a

146

<0.001a

<0.001a

<0.001a

<0.001a

<0.0052

<0.0052

<0.0052

<0.0052
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1EM 4
GHE I 1E)
(I HTERAL)

SR

(F& k)

(FRF)
WHEFD 52 &

fift
JL36)
71k

WETE

HEAEH

%
(=)

PHI
(F)

i (mg/kg)

NSy

MR

PRI HTEERE

71K

Ek

71K

E-R

e fE | CPEIE

e fE | PEIE

Az E

A

e

FEME

=

146

<0.0012|<0.0012

<0.0012|<0.001a

<0.0052

<0.0052

<0.0052

<0.0052

WA CA
(T )
(FRHE)

WP Fn 53 4R 5

30 L/10a
e

118

<0.0012|<0.0012

<0.0012|<0.001a

<0.0032

<0.0032

<0.0032

<0.0032

114

<0.0012| <0.0012

<0.0012| <0.001a

<0.0032

<0.0032

<0.0032| <0.0032

118

<0.0012|<0.0012

<0.0012|<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

===

[ IO (S -

160

<0.0012| <0.001a

<0.0012| <0.0012

<0.0012

<0.0012

<0.0012| <0.0012

k<K
(=759

(R32)
AN 52 44

F= b
(bt 7%)
(R32)
WEFn 53 4F i

30 L/10a
R

96

<0.0012|<0.0012

<0.0012|<0.0012

<0.012

<0.012

<0.012

<0.012

92

<0.001 | <0.001

<0.001 | <0.001

<0.001a

<0.001a

<0.001a

<0.001a

k=~ b
(FHh)
(H52)
WEFN 54 4FFE

F~ b
(ha%)
(R32)
NEFD 54 F %

30 L/10a
HETE

76

<0.001 | <0.001

<0.001 | <0.001

<0.001

<0.001

<0.001

<0.001

58

<0.001 | <0.001

<0.001 | <0.001

<0.001

<0.001

<0.001

<0.001

L&A
(Fzh)

(ZEZELD)
WEFN 53 4F fiE

30 L/10a
RETE

55

<0.0012|<0.0012

<0.0012|<0.001a

<0.01

<0.01

<0.01

<0.01

62

<0.0012

<0.0012

<0.0012

<0.0012

63

<0.0012| <0.0012

<0.0012| <0.001a

<0.001

<0.001

<0.001

<0.001

X< Ew
(FHh)

(ZEZELD)
WEFN 53 45

30 L/10a
HETE

7

<0.0012| <0.001a

<0.0012| <0.0012

<0.0012

<0.0012

<0.0012

<0.0012

125

<0.001 | <0.001

<0.001 | <0.001

<0.001

<0.001

<0.001

<0.001

X< Ew
(T )
(Z3ET)
WEFn 55 4R 5

30 L/10a
e

78-8

<0.001 | <0.001

<0.001 | <0.001

<0.001

<0.001

<0.001

<0.001

MAL X
()
(BEAR)

WBFn 53 4F

30 L/10a
e

132

<0.0012|<0.0012

<0.0012|<0.001a

<0.001a

<0.001a

<0.001a

<0.001a

‘j“l, AVR
(FHh)
(R32)
HEFN 53 45

30 L/10a
HETE

90
-92

<0.0012|<0.0012

<0.0012|<0.0012

<0.0012

<0.0012

<0.0012

<0.0012
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N i (mg/kg)
E0% | wemm g | om
R EETHE) £ NI BE AN AT ES
SR B0 i | g |PHL
(M EBAT) s | s | @D (R) VAN E-K VAN E-E
%ﬁﬁﬁi}ﬁ e i IEI — - — _—
¥ B | P | e | PWE | REE | FYE | REeE | TFYE
ERAV/N
S
Eﬁgi 30@%{&03 1] 1 _%71 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
WEFN 55 4F FE
Wi = L L 165 | <0.0012|<0.0012 | <0.0012 | <0.001a
(hi %) 30 L/10a 1 | 152 <0.001 | <0.001 | <0.001 | <0.001
(H5) HETE ) 1 | 164(<0.0012|<0.0012| <0.001a| <0.001a
I 53 415 1 | 166 <0.001 | <0.001 | <0.001 | <0.001
WH =
&?Z) 1 | 1 |170| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
AN 54 £ 30 1./10a
Wb RETE
(F&Hh)
(g 1| 1 |224]<0.001]| <0.001 | <0.001 | <0.001 | <0.0012|<0.0012| <0.0012| <0.0012
WEFN 54 4FFE
é‘;;g 1 | 1 |190|<0.0012|<0.0012|<0.0012|<0.0012 [<0.0012|<0.001a | <0.0012 | <0.0012
(RLfRT ) 1| 1 |112]<0.0012|<0.0012| <0.0012|<0.0012|<0.0012| <0.0012| <0.0012| <0.0012
EE%D 54 ﬂzg 30 L/loa . . . . . . . .
ZTFED W 1 . 100-| (D) | (FD) | () | () | () | () | (E0) | (E0)
(52 ) 124 | <0.0012| <0.0012| <0.0012| <0.0012| <0.0012 | <0.0012| <0.0012| <0.0012
(8, &%) 1 . 100-| (ER0) | (&) | (80 | (20 | (2% | (20 | (5200 | (2®)
HEFN 54 4E 124 | <0.0012| <0.0012| <0.0012| <0.0012| <0.0012 | <0.0012| <0.0012| <0.0012
72
& .
(ﬁ(iﬁg—)%) 1] 1 11?326 <0.001a |<0.0012 | <0.001a |<0.001a
WEFN 56 4F FE
30 1/108 (v | vk | vk | sor | S0 | 5| S
srgw | e | 1| 1| 88 [UERIUROORD) CRD) Lo | (x5 | (55 | (52
() <0001 <0.001 ) <0.001 | <0.001 | ) 14| <0.0012| <0.0012| <0.001
(F, &%)
° ) (s0% | (308 | (s0r | (s | FP) | ED) ) (ED) | (ED)
HEFn 56 4F 2 1 . N N N <0.001 | <0.001 | <0.001 | <0.001
<0.001 | <0.001 | <0.001 | <0.001
: : : : <0.001 | <0.001 | <0.001 | <0.001
TAIW
(ﬁi‘m) a a a a a a a a
G 1 | 382(<0.0012|<0.0012|<0.0012|<0.0012 |<0.001a | <0.0012 |<0.0012 | <0.001
AN 63 £ 30 1./10a )
TAEWN T
(’i'é’i&) a a a a a a a a
(S 1E5) 1 | 382(<0.0012|<0.0012| <0.0012| <0.0012| <0.0012| <0.0012 | <0.0012| <0.001
WEFN 53 4F FiE
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1EM 4
GHE I 1E)
(I HTERAL)

SR

fift
JL36)
71k

HEAEH

%
(=)

PHI
(F)

i (mg/kg)

NI HTRERE

PRI HTEERE

71K

Ek

71K

E-R

e fiE

FAE | AemfE

A

Az E

T fE

e fE | CPEIE

TAIW
()
(FRE)

WEFn 54 4F

TAIW
(Fzih)

(ZEZELD)
WEFn 54 4E B

30t/10a
HETE

387

<0.001a

<0.0012|<0.001a

<0.001a

<0.001a

<0.001a

<0.0012|<0.001a

387

<0.0012

<0.0012| <0.0012

<0.0012

<0.0012

<0.0012

<0.0012| <0.0012

IEhn L x
(§Z )
(BE3E)

WP Fn 56 455

40 L/10a
VETE

112

<0.001a

<0.0012| <0.001a

<0.001a

<0.001a

<0.001a

<0.0012| <0.001a

IFhv L ox
(FHh)
(BL2£)

WEFN 54 4FFE

40 L/10a
Wk

83-
105

<0.0012

<0.0012|<0.0012

<0.0012

<0.0012

<0.0012

<0.0012|<0.0012

A
(hasx
(B3, £
R wBR<)
AP Fn 58 4R 5

Aay
(T A
4 B i)
(R3E, R
R wBR<)

AP Fn 58 4R 5

30 L10a
e

104

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.0012|<0.001a

119

<0.001

<0.001 | <0.001

<0.001

<0.0012

<0.0012

<0.0012| <0.0012

Aay
(ha%)
(B3, £
e aBR<)
WEFn 61 4F

30 L/10a
TETE

106

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001 | <0.001

87

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001 | <0.001

N VXY
(&)
(Bk3E)

AEFn 59 4

30 L/10a
Wk

112-
169

<0.001

<0.001

<0.001

<0.001

<0.0012

<0.0012

<0.0012|<0.0012

Nl ES)

()

(FR)
WBFn 59 4F i

30 L/10a
TETE

166-
190

<0.001

<0.001

<0.001

<0.001

<0.001a

<0.001a

<0.0012| <0.001a

ZiED
(@)
(i)

HEFN 60 4F 5

30~30.9
L/10a
b

184

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001 | <0.001
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e, N i (mg/kg)
(b T HE) ﬁ;ﬁﬁf ;"5? g PHI ST ST R
(M EBAT) s | s | @D (R) Z-K EEk Z-K E-E
%Bﬁﬂi};ﬂ—‘ \],ﬁ =R H. &5 =H. 5 =0

¥ il | EHE | s | P | i | CEEE | el | SESE

NESZES

(hiz%) 30 L/10a 85-

() . 2 | 1 | gs|<0.001<0.001|<0.001|<0.001|<0.0012|<0.001¢|<0.001* | <0.001
WEFN 59 4F FiE

MNEL %

(it 3% 30 L/10a 77-

(3.52) VETE 2 1 36 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
EFn 61 4E B8

AR

() 30 L/10a 177-

(k) o 2 | 1 |50 <0.001<0.001|<0.001 |<0.001|<0.0012|<0.001¢ | <0.001* | <0.001
HEFN 59 4 i

<

i) 30 1/10a 1 1 | 52 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0012|<0.0012| <0.0012| <0.0012
(H5) VETE
WA 60 R 1 1 | 103 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
B—<

(i %) 30 L/10a 59-

() . 2 | 1| g [<0.001<0.001|<0.001|<0.001|<0.001 | <0.001 | <0.001 | <0.001
WEFN 61 4F FE

) 1| 1 | 42<0.001|<0.001 | <0.001 | <0.001 |<0.0012 |<0.0012 a a
it 50 1108 ) ) ) ) ) 0.0012 | <0.0012 | <0.001
(H52) VETE
T 60 4F 7 1| 1 |111]<0.001|<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001

ASch

(fii % 30 L/10a 35-

() - 2 | 1] 4, |<0.001]<0.001]|<0.001|<0.001 |<0.001 |<0.001 | <0.001 | <0.001
HEFN 60 4F FE
B ot

(% Hhr) 30L/10a |, | 113- <0.001 | <0.00

T 150 ) .001 | <0.001 | <0.001 |<0.0012|<0.0012 [<0.0012 [<0.0012
HEFN 60 47 5

SN

(F&Hh) 30 L/10a 59-

R . 2 | 1 | sy [<0.001|<0.001| <0.001 | <0.001|<0.0012| <0.001*| <0.0012| <0.001
WEFN 60 4F FE

M5

(FzHh) 30 L/10a 59-

() - 2 | 1| |<0.001|<0.001]<0.001|<0.001 |<0.001¢|<0.001%| <0.001|<0.001
HEFN 60 4F 5
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75




N i (mg/kg)
fems | wme || f ,
(%Zi% Zﬁig‘) &U\E ‘BE %( PHI /Aﬁﬁﬁj\jﬁ’%gg ﬁ:lﬁ%*ﬁ*ﬁ%&ﬁ
(M EBAT) s | s | @D (R) VAN E-K VAN E-E
SRR & | o -~ — — —
- e e | ERME | el | CEME | ReEdE | CEE | RmiE | CEEME
RSN
(% Hh) 48-
. 2 |1 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(R HR) 57
iFn 61 4EFE 30 L/10a
() 48
(3 ) 2 | 1| .- |<0.001|<0.001]<0.001|<0.001<0.001]| <0.001| <0.001 | <0.001
EFn 61 4E R
LA95Y
i 1| 1 | 59 |<0.001]|<0.001|<0.001|<0.001 |<0.0012|<0.0012 |<0.0012 [<0.001a
(g% 30 L/10a
(R32) TETE
VAT 60 £ 1 | 1 | 84 |<0.001]<0.001 |<0.001 | <0.001 |<0.001 | <0.001 | <0.001 | <0.001
LA95Y
(it 3% 30 L/10a 70-
(B e 2 | 1| - |<0.001<0.001|<0.001<0.001 |<0.001 <0.001<0.001 | <0.001
EFn 61 4E B
LxoMn
(& Hh) 30 L/10a 136-
(5.5 o 2110 <0.0012 | <0.0012 | <0.0012 | <0.001
WEFN 60 4F FE
LxoMn
(FzHh) 20 L/10a 194-
(5.5 e 2 | 1 |40 <0-001<0.001|<0.001<0.001 | <0.001 | <0.001|<0.001 | <0.001
SERK 16 4R
EoNAZE
9
(it % 1 | 1 | 75 <0.001]<0.001 |<0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(ZETERR)
MEF0 60 4| 30 L/10a
Iy Az EIE
9
() 1 | 1 | 48 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0012| <0.0012|<0.0012|<0.0012
(CEZERR)
HEFN 60 47 5
EFoONAZE
9
(i) | SO0 o by T 66001 | <0.001 | <0.001 | <0.001 |<0.0012 | <0.0017 |<0.001 | <0.001%
e VT 77
(ZEZEED)
WEFN 53 4F FiE
F O
v () °l 2030 168-
L/10a 2 |1 <0.001 | <0.001 | <0.001 | <0.001 |{<0.0012 [<0.0012 |<0.0012 [<0.001=a
(BEAR) VETE 174
HEFN 60 4F 5
73

76




N i (mg/kg)
s | e | m | E : ,
(%jaj%z Zﬁig‘) &U\E ‘BE %( PHI @ﬁ’]ﬁ*ﬁ%% ﬁ:lﬁ%*ﬁ*ﬁ%&ﬁ
(M EBAT) s | s | @D (R) VAN E-K VAN E-E
SR & | o — — — —
- e il | EHE | s | P | i | CEEE | el | SESE
=2V
(& Hh) 30 L/10a
(25 0) o 2 1 1| 34 <0.0012| <0.0012| <0.0012| <0.001
HEFN 60 4F FE
ZFon
(hEx 20 1/10a 56-
(SE3E4) VETE 2 1 62 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
SERK 16 4R
Fyy
(F&Hh) 30 L/10a 69-
(25 0) o 2 | 1| . [<0.001<0.001|<0.001|<0.001|<0.001 | <0.001 | <0.001 | <0.001
HEFN 60 4F 5
F<HHY
(FHh)
(H50)
P 60 P 30 L/10a 2 1 83 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
<550 e 90 i ) ) ) ) ) ) )
(hi
(H5)
HEFN 60 4F 5
IZOMNTE N
M 90 L/10a 41-
(W% S, 2|1 <0.001 | <0.001 | <0.001 | <0.001
i VETE 42
()
YRR 16 4E
IZoME N
2 90110 41-
(i) ol BO NI | <0.001 | <0.001 | <0.001 | <0.001
Y VT 42
(R ER)
Rk 16 4R
ot 30 L/10a
() S 1 1 | 151 <0.0025|<0.0025 |<0.0025|<0.0025
(ZEZERR)
Tk 15 1 20%;503 1| 1 |283|<0.001|<0.001 | <0.001 | <0.001
Nt
) 1 1 | 115 <0.001 | <0.001 | <0.001 | <0.001
(b %) 20 L/10a
(CETELD) VETE
ﬂ?ﬁii%rg 1] 1 |136 <0.001 | <0.001 | <0.001 | <0.001
Fx oM
(it 3% 30 L/10a 197-
. 1
(EH0) - 1 903 | <0-001 | <0.001 | <0.001 | <0.001
YRR 16 4E
74

77




N i (mg/kg)
e | e | m | mE :
GREETERE) &U\% &i ” PHI INHISIHTR RS FEPR BT RS
(M EBAT) s | s | @D (R) VAN E-K VAN E-E
%ﬁﬁﬁi}ﬁ e i IEI — - — _—
¥ il | EHE | s | P | i | CEEE | el | SESE
h&
(& Hh) 20 L/10a 77-
() . 2 1| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
SRR 16 4E
*7
(hEx 30 L/10a 79-
() - 2 1 | 195 | <0.001]<0.001 | <0.001 | <0.001
SERK 15 AR
A9
(hiz%) 30 L/10a 50-
(k) o 2 1| o <0.001 | <0.001 | <0.002 | <0.002
SERE 16 4E
(ﬁb,r;i 30.5~33.3 e
(%Qfg) L/10a 2 1 a5 <0.001 | <0.001 | <0.001 | <0.001
H 5, S
. e
SERK 16 4R
ﬁégi < 28.3~31.2 119-
(5 L/10a 2 1 113 <0.001 | <0.001 | <0.001 | <0.001
. W
SERK 16 4R
&
(FEHh) 20 L/10a
(i 125) . 2 1 | 278 <0.001 | <0.001 | <0.001 | <0.001
SRR 16 4E
AL
A/ 20 L/10 366-
(FzHh) \@ﬁa 2 1 379 <0.0025|<0.0025|<0.0025|<0.0025
(FR2£)
SERK 17 A
=
e L/10a 2 1 <0.0025|<0.0025|<0.0025|<0.0025
JB) VETE 55
SRR 17 AR
Tl —
(FzHh) 30 L/10a
" 1 |12 ) ) ) ) ) ) ) )
(S H0) - 1 3| <0.002 | <0.002 | <0.002 | <0.002 | <0.001 | <0.001 | <0.001 | <0.001
SERE 17 A
Ly —
(b %) 20 L/10a
(23 80) o 1 1 | 150 | <0.002 | <0.002 | <0.002 | <0.002 | <0.001 | <0.001 | <0.001 | <0.001
SRR 17 4R
75

78




N i (mg/kg)

E0% | wemm g | om
s A &U\% &i ” PHI INHISIHTR RS FEPR BT RS
(M EBAT) s | s | @D (R) VAN E-K VAN E-E
%ﬁﬁﬁi}ﬁ e i IEI — - — _—

e il | EHE | s | P | i | CEEE | el | SESE

Pz A
(i Hh)

25

(5] = %) 1 1 <0.001 | <0.001 | <0.001 | <0.001

Rk 23 £EHE 20 1/10a
PUNT A VETE
(i Hir)

1|2

(o2 7.3) 1 0 | <0.001 | <0.001 | <0.001 | <0.001

SERE 28 AR

H0HIH
(FEHh) 20 L/10a

1 |12
(T o 2 6 <0.0025|<0.0025|<0.0025|<0.0025

SERK 18 4R

HoX X9
(FzHh) 30 L/10a 2992-

(i) - 2 | 1 299 <0.001 | <0.001 | <0.001 | <0.001

SERK 19 4E A
AN IA
(it 3% 20 L/10a
(G 45) err 2 | 1165 <0.001 | <0.001 | <0.001 | <0.001

SERK 19 4R

Froy
e

; 31-
(it 3% ZOCLGOa 2 1 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
e W 37
()

SERK 21 AR

ERNAT
/Y 20 1/10a 73-

(hiz%) 2 1 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
YT 74

(&%)

SERE 21 AR
g5
(hEsx 20 1/10a 113-

(1) - 2 | 1 118 | <0001 | <0.001 | <0.001 | <0.001

SERK 22 AE

B fiE HfE
(ZAE KR EARD | (ZAK K O E-RD
PA=R PAU=R

B Teh 30 &) &)

% (i) | 20 1/10a 11 <0.001 <0.001
D S, 2 | 1 <0.001 <0.001
(¥58) HETE 58 <0.001 <0.001

Rk 24 4 - -

i SRl
(ZAR KO EAED |(ZAK Je O} B4R D
aH) aH)
76
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2t R (mg/kg)
02 | yme || @ « ,
(ﬁi%ﬁﬁﬁﬁ &U\E ci ;5( PHI ﬁﬁ’]ﬁ*ﬁ%% *iﬂ‘]ﬁt}*ﬁ%%ﬁg
(O3 BT EAT) w5 | ) (B) VRLN ER VRLN ER
%ﬁﬁﬁi&f e i IEI — _— — _—
e e fE | CPEIE | B fE | P | EemiE | CPEE | RemiE | CPEE
29 <0.001 <0.001
43 <0.001 <0.001
57 <0.001 <0.001
IRZAE
5 48 | <0.001 | <0.001 | <0.001 | <0.001
(e 20\\1‘{}03‘ 2 | 1
(x5 | THE
3 83 | <0.001 | <0.001 | <0.001 | <0.001
YRk 23 AR
A== 1 1 | 106 <0.001 | <0.001 | <0.001 | <0.001
(& Hh) 2%/‘71}0& 1 1| 65 <0.001 | <0.001 | <0.001 | <0.001
(1E#)
SZER 30 4R 1 1] 90 <0.001 | <0.001 | <0.001 | <0.001

) 7= BNERRARFGOHEIT, EERMEIC<ZMT LT,

a PRAFLEVERBR DA IR N D L EVED

77

SN Do T RGBT HIRIC X 53 BRiE A,

80




@1,3—Yr7un7Fay 55%iHHl

e o PR i (mg/kg)
e ETIE) %i? % gifml OSSR P HTR
(M EBAT) s || g (H) ZK E-R VAN EHE

o

SRR 5% St | T | el | TEIM | Bl | VAN | Wi | Tl

}21001; 1 | 153 [<0.0012| <0.0014 <0.0012/ <0.0012
1
;‘1001; 1 | 153 [<0.0012|<0.0012| <0.001 |<0.001a

K(ﬁihlq’j)/” /21002 1 | 118 |<0.0012|<0.0012|<0.0012| <0.0012

(;Eﬁrs) HiE 40 L 1
R 42 s 1104 1 | 118 |<0.0012|<0.0012|<0.0012| <0.0012
=] >4

20 L a a a a
1104 1 | 122 |<0.0012|<0.0012|<0.0012|<0.001
1
;‘1001; 1 | 122 |<0.0012|<0.0012|<0.0012| <0.0012
/21001; 1 | 110 |<0.0012|<0.0012|<0.0012|<0.0012
1
%ﬁ%z; ' ;‘1001; 1 | 110 |<0.0012|<0.0012|<0.0012|<0.0012
- WETE

(X#ES
I iﬁﬁ; }21001; 1 | 97 [<0.0012|<0.0012/<0.0012|<0.001a
=

- 40 L 1
110a 1 | 97 [<0.0012|<0.0012/<0.0012|<0.001a

ﬁ%i;@ }21001; 1 | 75 [<0.0012|<0.0012/<0.0012|<0.001a

(F®
T 46 ;ﬁ; ;‘1001; 1 | 75 |<0.0012/<0.0012|<0.0012|<0.0012
H >4 NN

7z i 20L | |

(;i&) 1104 1 | 94 |<0.0012/<0.0012|<0.0012|<0.0012

B&

T ==y
E,‘;ﬁj;; ;‘1001; 1 | 94 |<0.0012/<0.0012|<0.0012|<0.0012
=) >4

ZT2ED

(% Hh) (BN N (ERR | (2R | (8K
(£ x20) 1 | 127 |OVED) | ED) | RE D) | NED)
. 48 i oL <0.0022|<0.0022 | <0.0022 | <0.0022
=] B v

g | R 10 | 1

Y
(ﬁéf;.% ﬁ;@ 1 | 161 |<0.0022|<0.0022|<0.0022| <0.0022
NEFn 48 47 i
1 | 83 |<0.001|<0.001| <0.001| <0.001

%50 /21001; 1 | 89 |<0.001|<0.001]|<0.001|<0.001

(i 5% . ) 1 | 119 | <0.001| <0.001| <0.001 | <0.001

(R38) 1 83 | <0.001 | <0.001 | <0.001 | <0.001
0 46 4 ;11001; 1 | 89 |<0.001|<0.001]<0.001]<0.001

1 | 119 |<0.001|<0.001 | <0.001 | <0.001
78
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(R/ES

PR i (mg/kg)

(b T HE) fﬁ“;ﬁﬁuj% ?i § PHI ST AT R
(O HTERAT) B | 8| D (H) ZK EHER Z-K EHE
5 Bl | PN | Bl | M | Bl | CEIIME | BeEiE | CERME
X9wH 1 | 54 [<0.002a| <0.0022 <0.0022 <0.0022
@) | [ 40L ) 1 | 69 [<0.002¢] <0.0022] <0.0027| <0.002¢
(R35) /10a
NEF 48 4E 1 84 |<0.0022|<0.002a| <0.0022| <0.0022
20L 1 | 175 |<0.0012| <0.0012| <0.0012 <0.0012
/10a 1
AT S 40 L 1 | 175 |<0.0012|<0.0012|<0.0012|<0.001a
(& h) .| /10a
i VETE
Gi) 20 L 1| 204 |<0.0012|<0.0012|<0.0012|<0.001
WEFN 47 4E /10a : : : :
40 L 1
1 | 204 |<0.0012]<0.0012|<0.0012|<0.001a
/10a
920 L, 1 | 206 |<0.002a| <0.0023 <0.002a| <0.0022| <0.0022|<0.0022 |<0.0022|<0.0022
W= 110a 1 | 209 |<0.002a| <0.0023 <0.002a| <0.0022| <0.0022|<0.0022 |<0.0022 | <0.002a
(5% ) - ) 1 | 213 |<0.0022a| <0.0023| <0.002a| <0.0022| <0.0022|<0.0022 |<0.0022 | <0.002a
(52) 0L 1 | 206 |<0.0022]<0.002a|<0.0022|<0.002a|<0.0022| <0.0022|<0.0022| <0.002a
BN A7 4F 5 110s 1 | 209 |<0.0022]<0.002a|<0.0022|<0.002a|<0.0022| <0.0022|<0.0022| <0.002a
1 | 213 |<0.0022|<0.002a|<0.0022| <0.002a|<0.0022| <0.002a| <0.0022| <0.002a
920 L, 1 | 126 |<0.0022|<0.002a|<0.0022|<0.002a|<0.0022| <0.002a|<0.0022| <0.002a
W= 110a 1 | 140 |<0.0022|<0.002a|<0.0022|<0.002a|<0.0022| <0.0022|<0.0022| <0.002a
(i 2% _— . 1 | 151 |<0.0022|<0.002a|<0.0022|<0.002a|<0.0022| <0.0022|<0.0022| <0.002a
(52) 0L 1 | 126 |<0.0022|<0.002a|<0.0022|<0.002a|<0.0022| <0.0022|<0.0022| <0.002a
WA A7 4 110s 1 | 140 |<0.0022|<0.002a|<0.0022|<0.002a|<0.0022| <0.0022|<0.0022| <0.002a
1 | 151 |<0.0022|<0.002a|<0.0022|<0.002a|<0.0022| <0.002a|<0.0022| <0.002a
732% ﬂz)* ;11001; 1| 1 | 138 [<0.0012]<0.001a <0.0012/<0.0012|<0.0012|<0.0012|<0.0012 |<0.001a
(BEAR) R 441,

T 50 A 10a | 1| 1| 154 |<0.0012<0.001%|<0.001%| <0.001%| <0.001#| <0.001%| <0.001#| <0.001
DA 1| 1| 74 [<0.0012<0.0012|<0.0012|<0.0012|<0.0012|<0.0012|<0.0012|<0.001a
(FEH) | ... | 40L
(R o /10a || 74 |<0.0012|<0.0012| <0.0012|<0.0012|<0.0012| <0.0012| <0.0012| <0.0012

R 50 ) ) ) ) ) ) ) )

;11001; 1 | 367 |<0.0032| <0.0032 <0.0032 <0.003a <0.0032 <0.0032 <0.0032| <0.003a
1
TAIW 60 L
P 10a 1 | 367 |<0.0032|<0.0032|<0.0032|<0.0032|<0.0032| <0.0032| <0.0032| <0.0032
(BEAR) 40 L
I 46 4 - 1108 1 1 | 361 |<0.0032|<0.0032|<0.0032| <0.0032| <0.0032| <0.0032| <0.0032| <0.0032
?1002 1 | 361 |<0.0032|<0.0032|<0.0032|<0.0032|<0.0032| <0.0032| <0.0032| <0.0032
40L
ThEWN 1 | 367 <0.0032| <0.0032| <0.0032| <0.0032
/10a
(FEHh) 0L 1
(ZEZEH) 108 1 | 367 <0.0032| <0.0032| <0.0032| <0.0032
79

82




(R/ES

R (mg/kg)

(b T HE) fﬁ“;ﬁﬁuj% ?i § PHI ST AT R
(M EBAT) B | 8| D (H) ZK E-R VAN EHE
b Bl | EAME | BosdE | EME | BosE | PYME | EE | TEME
177 iR
AR 46 1 ;11001; 1| 361 <0.0032| <0.0032| <0.0032| <0.003
1
60 L a a a a
. 1| 361 <0.0033| <0.0033| <0.0032| <0.003
T
| s0ms10a | 1| 1| 104 |<0.00051<0.0005 <0001+ <0.001+| <0.0014 <0.001+| <0.001+| <0.001"
(AT B 11 1| 96 |<0.00059<0.00054 <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012
EE%D 53 E'EE . . . . . . . .
%Di%;)% a0 iion | 1| 1| 162 |<0.0005<0.0005<0.001+| <0.001+| <0.0017| <0.0014) <0.001¢| <0.001°
B a
Eﬁﬁf‘;g HRIE 11 1] 195 |<0.00051<0.00054 <0.001 <0.0012| <0.0012| <0.0014| <0.0012| <0.001¢
@g;&%i w0ion | 1| 1| 182 |<0.0014<0.001+|<0.001+|<0.001+| <0.001%| <0.0011 <0.001¢| <0.001"
B a
o | e R Y
W o 1| 1| 361 |<0.0012] <0.0012]<0.0012| <0.001
t(ggﬂ‘ﬁ)/” 11 1| 86 |<0.00059<0.00054 <0.0012| <0.0012| <0.0012| <0.0012| <0.0012| <0.0012
(FR#1)
W53 8 g0 mos | 1| 1| 151 |<0.0012|<0.001:/<0.0012] <0.0014| <0.001¢) <0.001| <0.001s( <0.001%
PN A VT
o 1] 1| 86 |<0.00054<0.00054 <0.0012 <0.0012] <0.0012| <0.0011| <0.0012| <0.0012
(FEHR)
TR B 1| 1| 151 |<0.0012] <0.0012] <0.0012] <0.0012| <0.0012| <0.0012| <0.0012| <0.0012
7%*% 0L10a | 1| 1| 167 [<0.0012/<0.0012 |<0.001% |<0.001¢ [<0.001+ <0001+ 1<0.001+ <0.001%
a
(+3) VT
TR 54 1 1| 1| 197 |<0.0012] <0.0012] <0.0012] <0.0012| <0.0012| <0.0012| <0.0012| <0.0012

1) 77— 2 BEERAAWOHEITE BRI <2 T LT,
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@zunre’ 7). 13vraarar < KA

A R i (mg/kg)
P02 | wme | m|m
(ﬁi%ﬁﬁﬁﬁ &U\% \zi ;ﬁ PHI ﬁﬁ’]ﬁ*ﬁ%gg ﬁ:lﬁﬁt}*ﬁ%%&%
(O HTERAT) WG | 8| D (B) VRLN EHER VRLN ER
SN A 7 o o o —
¥ B | P | ReEfE | EE | REE | P | B | TEAE
% ]“i 07 1| 1] 87 <0.001 | <0.001 |<0.001 |<0.001
(%)
e 30 L/10a
=) e
D;Ekty F 1 1 90 <0.001 | <0.001 | <0.001|<0.001

) 77— 2 BERERAAROHEITE BRI <2 T LT,
D g < AZRA

81
84




DAFNAVFFTH—F D 1,37 ana oKl

e = R i (mg/kg)
sl PR B ST FEPI S TR
(FE5I8E) Bk g | % PHI
(M EBAT) WG | 8| D (R) Z-K E-R Z-K B
e BEfE | EME | sl | PME | Al | TEWE | BosE | TEME
‘:(%E; 10 L/10 1 | 292 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001|<0.001
a
(#52) VETE 2
Tt 1 | 239 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
SE
(FzHh)
(FER) 11138 <0.001 | <0.001 |<0.001 |<0.001
RE 15 42
i3 30L/10a |
S piRER
(%)
(ZEM) 11115 <0.001 | <0.001 | <0.001 |<0.001
SRR 15 4F
E
46.2 194 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 |<0.001
L/10a | A 1 | 201 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 [<0.001
VL ) 208 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 |<0.001 |<0.001
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